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Logic Ordering Information 


HC/HCT High Speed CMOS and AC/ACT Advanced CMOS Nomenclature 
(Example: CD 74 ACT 245E, CD 54 HC 245F) 


CD XX 
“— 


Prefix Designation 
for Harris Digital 
Logic IC 


TEMPERATURE RANGE 
74 - Temperature Range: 
-55°C to +125°C 
54 - Temperature Range: 
-55°C to +125°C 


XXX 


XXXXX 


7) 


Type Designation 
Up to 5 Digits 
LOGIC LEVEL 
HC - High Speed CMOS Logic CMOS 

Input Levels 
High Speed CMOS Logic TTL 
Input Levels 
High Speed CMOS Logic CMOS 
Input Levels, Unbuffered 
Advanced CMOS Logic CMOS 
Input Levels 
Advanced CMOS Logic TTL 
Input Levels 


FCT Nomenclature (Example: 74 FCT 245 ATE) 


CD XX 


TT 
Prefix Designation 
for Harris Digital 
Logic IC 


TEMPERATURE RANGE 

74 - Standard Temperature Range: 
0°C to 70°C 

54 - Extended Temperature Range: 
-55°C to +125°C 


FCT XXXXX 


TT 


Type Designation 
Up to 5 Digits 


Bus Interface Family: 
TTL Input Levels 


SPEED GRADE 


X XX 
7 


HIGH-RELIABILITY SCREENING 

3A - Fully Compliant with MIL-STD-883 
(See Note) 

X - 160 Hour Burn-in (+125°C) 


PACKAGE DESIGNATION 
E - Plastic DIP 

EN - Plastic Slim-Line 24 Lead DIP 
F - Ceramic Frit-Seal DIP 
M - Plastic Surface Mount SOIC 
H - Chip 

SM - Plastic Shrink SOIC (SSOP) 


GENERAL 
INFORMATION 


PACKAGE DESIGNATION 
E - Plastic DIP 


Blank, A - Standard Equivalent to FAST™ EN 
AT - 30% Faster Than Standard or Standard 
Speed for 8xx/29.0« Series. Low 
Noise/Low Groundbounce Output 


Plastic Slim-Line 24 Lead DIP 
Plastic Surface Mount SOIC 
Chip 

Plastic Shrink SOIC (SSOP) 


Structure 


CD4000 Nomenclature (Example: CD4011BE) 


CD 4XXXX XX 
Tr T 


Prefix Designation 
for Harris Digital SUPPLY VOLTAGE 
A - 12V Max 


Logic IC 
B - 18V Max 


UB - 18V Max, Unbuffered 


Type Designation 
Up to 5 Digits 


X 
T 


HIGH-RELIABILITY SCREENING 
3 - Non-Compliant with MIL-STD-883 
Class B 
3A - FullyCompliant with MIL-STD-883 
Class B (See Note) 


X - 160 Hour Burn-in (+125°C) 


PACKAGE DESIGNATION 

D - Ceramic Side Brazed DIP 
Plastic DIP 
Ceramic Frit-Seal DIP 
Ceramic Flatpak 
Chip 


NOTE: Most Harris CMOS Logic ICs are available with burn-in to enhance commercial reliability. This cost-effective approach is provided by 
the Harris Enhanced Product. Enhanced Product is identified with the suffix “X”, e.g., CD74HC/HCT373EX. 


FAST™ is a registered trademark of Fairchild Semiconductor Corporation 
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Logic Selection Guide 


HC/HCT Series Data Sheet AnswerFAX Document Listing 


CMOS LOGIC 


CD54HC/HCTOO R 


CD54HC/HCT08 CD74HC/HCT08 


CD54HC/HCT10 CD74HC/HCT10 


CD54HC/HCT11 
CD54HC/HCT20 
CD54HC/HCT27 
CD54HC/HCT30 . 
CD54HC/HCT32 fr 
CD54HC/HCT42 
CD54HC/HCT73 
P 


CD74HC/HCT75 Dual 2-Bit Bistable Transparent Latch 
CD54HC/HCT85 CD74HC/HCT85 4-Bit Magnitude Comparator 


CD54HC/HCT86 CD74HC/HCT86 Quad 2-Input EXCLUSIVE-OR Gate 


CD54HC/HCT93 CD74HC/HCT93 Bit Binary Ripple Counter 
CD54HC/HCT 107 CD74HC/HCT 107 Dual J-K Flip-Flop with Reset 


CD54HC/HCT109 CD74HC/HCT109 Dual J-K Flip-Flop with Set and Reset 


CD54HC/HCT112 CD74HC/HCT112 Dual J-K Flip-Flop with Set and Reset 
CD54HC/HCT123 CD74HC/HCT123 Dual Retriggerabie Monostable Multivibrator with Reset 


CD54HC/HCT125 CD74HC/HCT125 Pi 
CD54HC/HCT 126 CD74HC/HCT 126 State Buffer 
CD54HC/HCT 132 CD74HC/HCT132 - 


CD54HC/HCT 137 CD74HC/HCT137 3-to-8-Line Decoder with Latch, Inverting 
CD54HC/HCT 138 CD74HC/HCT138 3-to-8-Line Decoder/Demultiplexer, Inverting 
CD54HC/HCT139 CD74HC/HCT139 Dual 2-to-4-Line Decoder/Demultiplexer 


CD54HC/HCT147 10-to-4-Line Priority Encoder 
CD54HC/HCT151 8-Input Multiplexer 
CD54HC/HCT153 Dual 4-Input Multiplexer 
CD54HC/HCT154 16-Line Decoder/Demultiplexer 
CD54HC/HCT157 Quad 2-Input Multiplexer 
CD54HC/HCT158 
CD54HC/HCT160 

CD54HC/HCT161 Bit Binary Counter, Asynchronous Reset 
CD54HC/HCT162 

CD54HC/HCT163 


ANSWERFAX 
DOCUMENT 
NUMBER 


NUMBER 
OF LEADS 


DESCRIPTION 
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Input AND Gate 1782 
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HC/HCT Series Data Sheet AnswerFAX Document Listing (Continued) 


ANSWERFAX 
NUMBER | DOCUMENT 
CMOS LOGIC DESCRIPTION OF LEADS NUMBER 


CD54HC/HCT 164 
CD54HC/HCT165 


Bit Serial-In/Parallel-Out Shift Register 
Bit Parallel-in/Serial-Out Shift Register 
8-Bit Parallel-in/Serial-Out Shift Register 
i Three-State 
Hex D-Type Flip-Flop with Reset 


1672 


CD54HC/HCT173 CD74HC/HCT173 


DM 


1608 


CD54HC/HCT175 1474 


CD54HC/HCT 181 
CD54HC/HCT 190 
CD54HC/HCT191 
CD54HC/HCT 192 
CD54HC/HCT193 
CD54HC/HCT 194 
CD54HC/HCT 195 
CD54HC/HCT221 


CD74HC/HCT175 
CD74HC/HCT181 


RO 
7 


Presettable Synchronous BCD Decade Up/Down Counter 
CD74HC/HCT191 
CD74HC/HCT192 
CD74HC/HCT193 


1674 
1674 


1668 


CD74HC/HCT 195 
CD74HC/HCT221 


Dual Monostable Multivibrator with Reset 1670 


1886 


O QO Q Q;QO];90 
oO O oO O;O]0 
N N N NET NIN 
fe te + >i p>] > 
=e = SISIS 
S G |S] 5] 5] d 
ae ae SIS15 
Q Q Q Q Q 
o 3] 3) 3) 3] 3 
g g S| 3] 8/8] z 


hes 


CD54HC/HCT238 


rs 
~ 


OT eie FILFPIDILIG £19 9 “IK 
BISISIEI SIS sls eleiSisi|kis 
oi ele vioilzizi= > 
ei1SiS eieisisis =| 9° 0 
— a | oixa zs>io4 ma 
eia|e@ =|@2@1i2}1/21e < = 
cIPIP O12/5 1/515 2\% bu 
1518 BPS | Pi aie o}n oy 
o1gia Bi2iSio clsi5i> 
off! pleteicic 8|% - 
zeta = SIZ Fit a1sS 
SISis “\sialsia c|e 

a1 Slgi</|a/< 2.| = 
2/5/& alB}cleis “|S 
$/S/s a/Z1slzlo ra 
QO] | x Qit oe ee) 2 
es) 2] oe OID, /=z/S/= ® 
< Si= (siz 
= = 2191ol 9 
2 > sis|o]s 
gs) 18 "|s13/8 
5 s on i 
(‘o} 

f 
5 


| 
a 


9 
5 
jee] 
Cc 
z 
oe 
=| 
® 
oO 
< 
g 
= 
$ 
Y 
= 
@® 


CD54HC/HCT242 
CD54HC/HCT243 


CD74HC/HCT242 


, State, Inverting 
; State 
Buffer Line Driver, Three-State 

: State 


0;2 
ap 
a 
— 
2 
8 
2 
© 
3 


5 
= 
: 
3 
® 


1488 
1656 
CD54HC/HCT245 
CD54HC/HCT251 
CD54HC/HCT253 
CD54HC/HCT257 
CD54HC/HCT258 
CD54HC/HCT259 
CD54HC/HCT273 
CD54HC/HCT280 
CD54HC/HCT283 
CD54HC/HCT297 
CD54HC/HCT299 
CD54HC/HCT354 
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CD74HC/HCT251 
CD74HC/HCT253 
CD74HC/HCT257 
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Input Multiplexer, Three-State; Non-inverting Outputs 
- : - ; Inverting Outputs 
CD74HC/HCT259 
CD74HC/HCT273 Octal D-Type Flip-Flop with Reset 

Bit Odd/Even Parity Generator/Checker 
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1727 
1479 


CD74HC/HCT297 Digital Phase-Locker Loop Filter 
Bit Universal Shift Register Three-State 
Input Multiplexer/Register, Three-State 
Input Multiplexer/Register, Three-State 

Hex Buffer/Line Driver, Three-State 

Hex Buffer/Line Driver, Three-State, Inverting 


Hex Buffer/Line Driver, Three-State 


CD54HC/HCT366 /HCT366 
CD74HC/HCT367 
CD74HC/HCT368 
CD74HC/HCT373 : 
CD74HC/HCT374 Octal D Flip-Flop, Three-State 


CD74HC/HCT377__—| Octal D-Type Flip-Flop with Data Enable 


CD54HC/HCT368 
CD54HC/HCT373 
CD54HC/HCT374 
CD54HC/HCT377 


Hex Buffer/Line Driver, Three-State, inverting 
State 
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HC/HCT Series Data Sheet AnswerFAX Document Listing (Continued) 


ANSWERFAX 
NUMBER | DOCUMENT 
OF LEADS NUMBER 


16 1838 


CMOS LOGIC 
CD74HC/HCT390 


DESCRIPTION 
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CD74HC/HCT393 Dual 4-Bit Binary Ripple Counter 14 1653 
CD54HC/HCT534 CD74HC/HCT534 Octal D Flip-Flop, Three-Staie, Inverting 20 1640 
CD54HC/HCT540 CD74HC/HCT540 Octal Buffer Line Driver, Three-State, Inverting 20 1659 
CD54HC/HCT541 CD74HC/HCT541 Octal Buffer Line Driver, Three-State 0 1659 
CD54HC/HCT563 CD74HC/HCT563 Octal Transparent Latch, Three-State, Inverting 20 1599 
CD54HC/HCT564_ ~—- | CD74HC/HCT564 20 1640 
CD54HC/HCT573_~—- | CD74HC/HCT573 20 1679 
CD54HC/HCT574 CD74HC/HCT574 Octal D Flip-Flop, Three-State 2 1663 


1828 
1915 
1677 
1677 
1664 
1664 
2229 
eee 
1660 
1646 
1776 
1678 
1917 
1639 
1484 
1683 
1483 


CD54HC/HCT583 
CD54HC/HCT597 
CD54HC/HCT 640 
CD54HC/HCT643 
CD54HC/HCT 646 
CD54HC/HCT648 
CD54HC/HCT651 
CD54HC/HCT652 
CD54HC/HCT670 
CD54HC/HCT688 
CD54HC/HCT 4002 
CD54HC/HCT 4015 
CD54HC/HCT 4016 
CD54HC/HCT 4017 
CD54HC/HCT 4020 
CD54HC/HCT 4024 
CD54HC/HCT 4040 


CD74HC/HCT583 
CD74HC/HCT597 
CD74HC/HCT640 
CD74HC/HCT643 
CD74HC/HCT646 
CD74HC/HCT648 
CD74HC/HCTE651 
CD74HC/HCT652 
CD74HC/HCT670 
CD74HC/HCT688 
CD74HC/HCT 4002 
CD74HC/HCT4015 
CD74HC/HCT4016 
CD74HC/HCT4017 
CD74HC/HCT4020 
CD74HC/HCT4024 
CD74HC/HCT4040 
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ansceiver, Three-State, True/Inverting 
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8-Bit Magnitude Comparator 

Dual 4-Input NOR Gate 

Dual 4-Stage Static Shift Register 

Quad Bilateral Switch 

Decade Counter/Divider with 10 Decoded Outputs 
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14-Stage Binary Ripple Counter 
7-Stage Binary Ripple Counter 


12-Bit Binary Counter 16 
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CD54HC/HCT4046A_ | CD74HC/HCT4046A 1854 
CD54HC4049 CD74HC4049 1543 
CD54HC4050 CD74HC4050 1543 
CD54HC/HCT4051_ | CD74HC/HCT4051 1676 
CD54HC/HCT4052_—- | CD74HC/HCT4052 1676 
CD54HC/HCT 4053 CD74HC/HCT4053_~—sf Triple 2-Channel Analog Multiplexer/Demultiplexer 1676 
CD54HC/HCT 4059 CD74HC/HCT4059 Programmable Divide by “N” Counter 1853 


CD54HC/HCT 4060 
CD54HC/HCT 4066 
CD54HC/HCT 4067 
CD54HC/HCT 4075 
CD54HC/HCT 4094 
CD54HC/HCT 4316 


CD74HC/HCT 4060 
CD74HC/HCT 4066 
CD74HC/HCT 4067 
CD74HC/HCT4075 
CD74HC/HCT 4094 
CD74HC/HCT 4316 


1654 
1777 
1783 
1778 
1779 
1916 


14-Stage Binary Counter with Oscillator 
Quad Bilateral Switch 


ine) 
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16-Channel Analog Multiplexer/Demultiplexer 
Triple 3-Input OR Gate 
8-Stage Shift-and-Store Bus Register 


14 


Quad Analog Switch 


1-6 
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HC/HCT Series Data Sheet AnswerFAX Document Listing (Continued) 


CMOS LOGIC DESCRIPTION 


BCD-to-7-Segment Latch/Decoder/Driver 

24 

24 

E 
6 
4 


CD54HC/HCT4518 |CD74HC/HCT4518 | Dual Synchronous BCD Counter 1 
CD54HC/HCT4520 =| CD74HC/HCT4520 ‘| Dual 4-Bit Synchronous Binary Counter 


ANSWERFAX 
DOCUMENT 
NUMBER 


2145 


NUMBER 
OF LEADS 


1786 
1597 
1597 


CD54HCU04 CD74HCU04 Hex Inverter (Unbuffered) 


AC/ACT Series Data Sheet AnswerFAX Document Listing 


CMOS LOGIC 


COEEACIAGTOO 
COBAAGIACTOA 


—_ 


8 


$ 


14 


ANSWERFAX 
DOCUMENT 
NUMBER 


1855 
1978 


NUMBER 
OF LEADS 


1945 
1950 
1977 
1984 
1976 
1951 
1881 


CD54AC/ACT08 CD74AC/ACT08 Quad 2-Input AND Gate 
CD54AC/ACT10 CD74AC/ACT10 Triple 3-Input NAND Gate 


CD54AC/ACT 14 CD74AC/ACT14 Hex Inverting Schmitt Trigger 
CD54AC/ACT20 CD74AC/ACT20 Dual 4-Input NAND Gate 
CD54AC/ACT32 CD74AC/ACT32 Quad 2-Input OR Gate 


14 
14 
14 
14 
14 
14 
14 


CD54AC/ACT74 CD74AC/ACT74 Dual D Flip-Flop with Set and Reset 
CD54AC/ACT86 CD74AC/ACT86 Quad 2-Input Exclusive-OR Gate 
CD54AC/ACT 109 CD74AC/ACT109 Dual J-K Flip-Flop with Set and Reset 


i 1967 
1967 


CD54AC/ACT153 Dual 4-Input Multiplexer 


CD54AC/ACT 158 CD74AC/ACT158 Quad 2-Input Multiplexer, Inverting 


1980 
1966 


GENERAL 
INFORMATION 
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AC/ACT Series Data Sheet AnswerFAX Document Listing (Continued) 


ANSWERFAX 
NUMBER | DOCUMENT 
CMOS LOGIC 


CD74AC/ACT161 
CD74AC/ACT163 


DESCRIPTION 


OF LEADS} NUMBER 


Bit Binary Counter, Asynchronous Reset 
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CD74AC/ACT 164 -Bi ial-In/Parallel-Out Shift Register 
CD74AC/ACT174 


1973 


CD74AC/ACT653 Octal-Bus Transceiver/Register; Open-Drain (A-Side); 


Three-State (B Side); Inverting 


ie) 


4 1975 


a 
Te | 1080 
e-Bi SeralinParalerOutShitRegster |S 
Hex D-type FipFiop wires «| tS S«d;CSCTS 
[Quad D-TypeFlp-FlopwinResst = tS 
Synchronous 4B Binary UpDown Counter «|e «dC 
Synchronous FBI Binary Up/Down Counter «| _—-18_—«|——~1847 

SAoBLine DecoderDomulipiexer «St ~—«T80 
[Octal Butterine Diver, Thee-State Ivering | _—20_—«|~—~1858 
Octal Buffer/Line Driver, Three-State | 200-1856 
Octal-Buffer/Line Driver, Three-State | 200d] 1856 
Octal-Bus Transceiver, Three-State ) 200 1907 

ual input Mutipleer,TweeStato YTS 
[Quad @inpat Muliplxer,Thee-Sialo == «| ~C«ES 
[Octal -Type FipFiop win eset ————SS«d| «dC 
Bt OadEven Pay GenertorOhecker || «1887 
[eB FurAdder wit FastCary SSS «YC 
Digital Phase-tocked Loop ———SSSSSCSC~*idC*S~SC*d;SC*«t TO 
BL UWersl Sit Register Twee-Sito————«dt_—eO «| «08 

(with Synchronous Reset) 
Octal Transparent Latch, Three-State | 20,—~«| Ss 882 
(etal Transparent Latch, Three Stato wvering | _—_20_—|_—1682@ 
Octal D Flip-Flop, Three-State, Inverting | 200 «| 1883 
Octal Buffer/Line Driver, Three-State, Inverting | 200—«| 1857 
Octal Buterine Diver, TweeSiato =i == «ST 
[Octal invering TransparentLatch, Twee-State ‘| _—_20_—~| 1688 
[cal D-Type Fip-Fop,Three-Siate, ering (| __20_| 1948 
Octal TransparentLatch Thee-Stae | 20TH 
[Octal Type Fip-Fop,Thee-Stato |= 
Octal-Bus Transceiver, Three-State, Non-Inverting | 2000-«| 1968 
Octal-Bus Transceiver/Register, Three-State | 24 | 1970 
one TO 
Non-inverting 

Geta Bus TransesverRegiser, ThreeStat,iwvering | 24 | 1970 
Octal-Bus Transceiver/Register, Three-State, Inverting 
Octal-Bus, Transceiver/Register, Three-State, Non-Inverting | 24 | 1974 
commoners [omens i 
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AC/ACT Series Data Sheet AnswerFAX Document Listing (Continued) 


ANSWERFAX 
NUMBER | DOCUMENT 
CMOS LOGIC DESCRIPTION OF LEADS NUMBER 


> 


Octal-Bus Transceiver/Register; Open-Drain (A-Side); 
Three-State (B Side); Non-inverting 


14-Stage Binary Counter with Oscillator 


1975 


CD54AC/ACT654 CD74AC/ACT654 


CD54AC/ACT7060 | CD74AC/ACT7060 


CD54AC/ACT7623 CD74AC/ACT7623 


FCT Series Data Sheet AnswerFAX Document Listing 


Octal-Bus Transceiver/Register; Open-Drain (A-Side); 
Three-State (B Side); Non-Inverting 


ANSWERFAX 
DOCUMENT 
NUMBER 


2227 
2227 
2227 


NUMBER 
OF LEADS 


CMOS LOGIC 
CD54FCT240 CD74FCT240 
CD54FCT241 CD74FCT241 
CD54FCT244 CD74FCT244 
CD54FCT245 CD74FCT245 
CD54FCT273 CD74FCT273 
CD54FCT373 CD74FCT373 
CD54FCT374 CD74FCT374 
CD54FCT533 CD74FCT533 
CD54FCT540 CD74FCT540 


DESCRIPTION 
Octal Buffer/Line Driver, Three-State, Inverting 
Octal Buffer/Line Driver, Three-State 
Octal Buffer/Line Driver, Three-State 


Octal-Bus Transceiver, Three-State 
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INFORMATION 


20 


ie) 
So 


Octal Transparent Latch, Three-State 

ip-Flop, Three-State 
Octal Transparent Latch, Three-State, Inverting 
Octal Buffer/Line Driver, Three-State, Inverting 


S 
3 


CD54FCT541 CD74FCT541 , -State 

CD54FCT543 CD74FCT543 Octal Register/Transceiver, Three-State 24 

CD54FCT564 CD74FCT564 Octal D-Type Flip-Flop, Three-State, Inverting 2295 
CD54FCT574 CD74FCT574 Octal D-Type Flip-Flop, Three-State 

CD54FCT651 CD74FCT641 Octal Bus Transceiver/Register, Three-State, Inverting 

CD54FCT652 CD74FCT652 Octal Bus Transceiver/Register, Three-State 24 


CD54FCT653 CD74FCT653 Octal Bus Transceiver/Register, Open-Drain (A Side), 


Three-State (B Side), Inverting 


CD74FCT654 Octal Bus Transceiver/Register, Open-Drain (A Side), 
Three-State (B Side) 


CD74FCT821A 10-Bit D-Type Flip-Flop, Three-State 
CD74FCT822A 10-Bit D-Type Flip-Flop, Three-State, Inverting 
CD74FCT823A 9-Bit D-Type Flip-Flop, Three-State 
CD74FCT824A 9-Bit D-Type Flip-Flop, Three-State, Inverting 
CD74FCT841A 10-Bit Transparent Latch, Three-State 
CD74FCT842A 10-Bit Transparent Latch, Three-State, Inverting 
CD74FCT843A 9-Bit Transparent Latch, Three-State 
CD74FCT844A 9-Bit Transparent Latch, Three-State, Inverting 


N 


4 2403 


CD54FCT654 


CD54FCT821A 
CD54FCT822A 
CDS54FCT823A 
CD54FCT824A 
CD54FCT841A 
CD54FCT842A 
CD54FCT843A 
CD54FCT844A 
CD54FCT861A CD74FCT861A 

CD54FCT863A CD74FCT863A 

CD54FCT2952A | CD74FCT2952A 
CD54FCT7623 CD74FCT7623 


ie) NO 
Se 


4 
4 
4 


2389 
2397 
2397 


ne) 


N NO 


We) 


2396 


ine) 
> 


10-Bit Bus Transceiver, Three-State 
9-Bit Bus Transceiver, Three-State 2391 
2400 


2358 


ne) 


Octal Register/Transceiver, Three-State 
Octal Bus Transceiver, Three-State (B Side), Open-Drain (A Side) 
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CD4000 Series Data Sheet AnswerFAX Document Listing 


ANSWERFAX 
NUMBER OF DOCUMENT 
CMOS LOGIC DESCRIPTION LEADS NUMBER 
CD4001B CMOS NOR Gate 14 
CD4001UB CMOS Quad 2-Input NOR Gate 


CMOS NOR Gate 


CMOS 18-Stage Static Shift Register 


_ 
> 


1033 
CMOS Dual Complementary Pair Plus Inverter 977 
CMOS 4-Bit Full Adder 

CMOS Hex Buffer/Converter 
CMOS Hex Buffer/Converter 
CMOS NAND Gate 3718 


CMOS Quad 2-Input NAND Gate 


£ 
Ni 


_ 
> 


CMOS NAND Gate 3718 


> 


ine) —s _ _ mans, _ —_— 


CMOS Dual D-Type Flip-Flop 


= 
> 


936 
CMOS 8-Stage Static Shift Register 
CMOS Dual 4-Stage Static Shift Register 
CMOS Quad Bilateral Switch 


CD4017B CMOS Counter/Divider 


[o>] 


> 


CMOS Presettable Divide-By-N Counter 1034 
CMOS Quad AND/OR Select Gate 

CMOS Ripple-Carry Binary Counter/Divider (14 Stage) 
CMOS 8-Stage Static Shift Register 

CMOS Counter/Divider 1113 


CMOS NAND Gate 


_ 
> 


3718 
CMOS Ripple-Carry Binary Counter/Divider (7 Stage) 
CMOS NOR Gate 


_ 
> 


CMOS Decade Counter/Divider 


CMOS Dual J-K Master-Slave Flip-Flop 


Oo 


CMOS BCD-to-Decimal Decoder 
CMOS Presettable Up/Down Counter 
CMOS Quad Exclusive-OR Gate 


1028 


ae 
> 


> 


1055 
CMOS 64-Stage Static Shift Register 1073 
CMOS Decade Counter/Divider 

CMOS 8-Stage Static Bidirectional Parallel/Serial Input/Output Bus Register 
CMOS 4-Stage Parallel-in/Parallel-Out Shift Register 1101 
CMOS Ripple-Carry Binary Counter/Divider (12 Stage) 


CMOS Quad True/Complement Buffer 
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CMOS LOGIC DESCRIPTION 


CD4042B CMOS Quad Clocked D Latch 
CD4043B CMOS Quad Three-State R/S Latch 
CD4044B CMOS Quad Three-State R/S Latch 


CD4045B CMOS 21-Stage Counter 


CD4046B CMOS Micropower Phase-Locked Loop 
CD4047B CMOS Low-Power Monostable/Astable Multivibrator 
CD4048B CMOS Multifunction Expandable 8-input Gate 
CD4049UB CMOS Hex Buffer/Converter 
CD4050B CMOS Hex Buffer/Converter 
CD4051B CMOS Analog Multiplexer/Demultiplexer 
CD4052B CMOS Analog Multiplexer/Demultiplexer 
CD4053B CMOS Analog Multiplexer/Demultiplexer 
CD4054B CMOS Liquid-Crystal Display Driver 
CD4055B CMOS Liquid-Crystal Display Driver 
CD4056B CMOS Liquid-Crystal Display Driver 
CD4059A CMOS Programmable Divide-By-N Counter 
CD4060B CMOS 14-Stage Ripple-Carry Binary Counter/Divider and Oscillator 
CD4063B CMOS 4-Bit Magnitude Comparator 
CD4066B CMOS Quad Bilateral Switch 


CD4067B CMOS Analog Multiplexer/Demultiplexer 


CD4068B CMOS 8-Input NAND/AND Gate 


CD4069UB CMOS Hex Inverter 


CMOS Quad Exclusive-OR Gate 

CMOS OR Gate 

CMOS OR Gate 

CMOS AND Gate 

CMOS OR Gate 

CMOS 4-Bit D-Type Register 

CMOS Quad Exclusive-NOR Gate 

CMOS 8-Input NOR/OR Gate 

CMOS AND Gate 

CMOS AND Gate 

CMOS Dual 2-Wide AND-OR-INVERT Gate 
CMOS Expandable 4-Wide 2-input AND-OR-INVERT Gate 
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CMOS Binary Rate Multiplier 


NUMBER OF 


LEADS 


oO; > 


NM | — | — 
i na}; Oo 


ee ee ee ee ee ee ee) ee 
Se oe oe Oe 


at | ast | ak | ot on os 
mi H_E AT aR] 


ANSWERFAX 
DOCUMENT 
NUMBER 


954 
956 


1124 
926 


902 


634 
634 


634 
898 
1120 


1114 
3719 
809 


804 


807 
807 


806 
807 
903 


806 
806 


811 
812 
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CD4000 Series Data Sheet AnswerFAX Document Listing (Continued) 
ANSWERFAX 
NUMBER OF | DOCUMENT 
CMOS LOGIC DESCRIPTION LEADS NUMBER 


CD4093B CMOS Quad 2-Input NAND Schmitt Trigger a ae 


CD4094B CMOS 8-Stage Shift-and-Store Bus Register 3707 


CMOS Gated J-K Master-Slave Flip-Flop 


_ 
> 


879 
CD4096B CMOS Gated J-K Master-Slave Flip-Flop 


> 


879 


CD4097B CMOS Analog Multiplexer/Demultiplexer 3719 


CMOS Dual Monostable Multivibrator 979 
CMOS 8-Bit Addressable Latch 

CMOS Strobed Hex Inverter/Buffer 
CMOS Hex Buffer 1224 
CMOS Hex Voltage-Level Shifter for TTL-to-CMOS or CMOS-to-CMOS Operation 1 


CD4508B CMOS Dual 4-Bit Latch 


NO 
> 


CD4510B CMOS Presettable Up/Down Counter 899 


CD4511B CMOS BCD-to-7-Segment Latch Decoder Driver 


CD4512B CMOS 8-Channel Data Selector 1032 


CD4514B CMOS 4-Bit Latch/4-to-16-Line Decoder 


ine) 
> 


3721 


CD4515B CMOS 4-Bit Latch/4-to-16-Line Decoder 3721 
CD4516B 


CD4517B 


CMOS Presettable Up/Down Counter 


2 


ibe) 
> 


& 


CMOS Dual 64-Stage Static Shift Register 


CD4518B CMOS Dual Up Counter 


CD4519B CMOS 4-Bit AND/OR Selector, Quad 2-Channel Data Selector, or Quad Exclusive 


NOR Gate 


1723 


CD4520B 
CD4521B 


CMOS Dual Up Counter 


S 
© 


CMOS 24-Stage Frequency Divider 1735 


CD4522B CMOS Programmable BCD Divide-By-N Counter 


o>) 


1710 


CD4527B CMOS BCD Rate Multiplier 


CD4529B CMOS Dual 4-Channel Analog Data Selector 1720 


CD4532B CMOS 8-Bit Priority Encoder 876 


CD4536B CMOS Programmable Timer 


[o>] 


CD4541B CMOS Programmable Timer 


> 


1378 


CD4543B CMOS BCD-to-7-Segment Latch/Decoder/Driver for Liquid-Crystal Display 1327 


CD4555B 


CMOS Dual Binary-to-1-to-4 Decoder/Demultiplexer 858 


CD4556B CMOS Dual Binary-to-1-to-4 Decoder/Demultiplexer 858 


CD4560B CMOS NBCD Adder 


1711 


CD4566B CMOS Industrial Time-Based Generator 1728 


CD4572UB CMOS Hex Gate 


1704 
CD4585B 
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CMOS 4-Bit Magnitude Comparator 
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CD4000 Series Data Sheet AnswerFAX Document Listing (Continued) 


ANSWERFAX 
DOCUMENT 
NUMBER 


NUMBER OF 


CMOS LOGIC DESCRIPTION LEADS 


CMOS 8-Bit Addressable Latch 

CMOS 4-Digit LCD Decoder/Driver 

CMOS 4-Digit LCD Decoder/Driver 

CMOS 4-Digit LCD Decoder/Driver 

CMOS 4-Digit LCD Decoder/Driver 

CMOS Dual Precision Monostablie Multivibrator 

CMOS LSI Sync Generator 

CMOS 32kHz Quartz Analog Clock Circuit 

CMOS 32-Stage Static Left/Right Shift Register 

CMOS 8-Stage Presettable Synchronous Down Counter 
CMOS 8-Stage Presettable Synchronous Down Counter 
CMOS FIFO Register 

CMOS Hex Schmitt Trigger 

CMOS Dual 2-Input NAND Buffer/Driver 

CMOS Quad Low-to-High Voltage Level Shifter 

CMOS Decade Up-Down Counter/Latch/Display Driver 
CMOS High Speed 8-Bit Bidirectional CMOS/TTL interfaced Level Converter 
Programmable Dual 4-Bit Terminator 

10-Line to 4-Line BCD Priority Encoder 

CMOS Synchronous Programmable 4-Bit Counter 
CMOS Synchronous Programmable 4-Bit Counter 
CMOS Synchronous Programmable 4-Bit Counter 
CMOS Hex D-Type Flip-Flop 

CMOS Quad D-Type Flip-Flop 


CD40192B CMOS Presettable Up/Down Counter (Dual Clock with Reset) 
CD40193B CMOS Presettable Up/Down Counter (Dual Clock with Reset) 


CD40194B CMOS 4-Bit Bidirectional Universal Shift Register 
CD40257B CMOS Quad 2-Line-to-1-Line Data Selector/Multiplexer 


fo>) 


>i > 
oO}; Oo 


NO 
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GENERAL 
INFORMATION 
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Harris CMOS Logic Families 


High Speed CMOS (HC/HCT) Logic Ssi, MSI Logic Functions and Low Current Bus Interface Devices 
Features 


e 3um CMOS Process 
e HCT Provides Drop-In Replacement for LSTTL 
¢ HC Provides Direct Interface to CMOS 
Typical Gate Propagation Delay = 8ns at 5V 
JEDEC Standard 4mA, 6mA Sink/Source Drive Current Capability 
2V to 6V Operation for HC Devices 
4.5V to 5.5V Operation for HCT Devices 


Advanced CMOS (AC/ACT) Logic ssi, MSI Logic Functions and Medium Current Bus Interface Devices 


Features 


¢ 1.5m CMOS Process 
ACT Provides Drop-In Replacement for Bipolar FAST 
AC Provides Direct Interface to CMOS 
Typical Gate Propagation Delay = 3ns at 5V 
JEDEC Standard 24mA Sink/Source Drive Current Capability 
1.5V to 5.5V Operation for AC Devices 
4.5V to 5.5V Operation for ACT Devices 
Low Groundbounce Vo ,p = 1V Typical 


FCT Bus Interface Devices 


Features 


¢ 8-Bit, 9-Bit, and 10-Bit High Current Drive Bus Interface Devices 
e 1.5m, Low Power BiCMOS Process 
¢ Drop-In Replacement for Bipolar FAST and AS Logic 

Typical Gate Propagation Delay = 3ns at 5V 

JEDEC Standard 64mA, 48mA Sink Current Capability 

4.75V to 5.25V Operation 


No Input/Output Diodes to Voc 
- Eliminates Bus Contention 
- Allows Hot Card Insertion 


Low Groundbounce Vo) p = 1V Typical 


CD4000 Logic Ssi and MSI Logic Functions 


Features 


¢ 7um CMOS Process 

¢ CMOS Input Compatibility 

¢ Typical Gate Propagation Delay = 60ns at 5V 

e JEDEC Standard 0.4mA Sink/Source Drive Current Capability 


¢ High Voltage Operation 
- 3V to 18V Operation for B Series 
- 3V to 12V Operation for A Series 


High Noise Immunity at 10V to 15V; Ideal for Noisy Environments 


Logic Selection Guide 


HC/HCT CMOS Logic Functional Diagrams 


1A Vec 1Y Vec 
1B 
1Y 
2A 
2B 


2Y 


GND 3Y GND 3A 
QUAD 2-INPUT NAND GATE QUAD 2-INPUT NOR GATE QUAD 2-INPUT NAND GATE WITH “s 5 
CD54/74HC00, CD54/74HCT00 CD54/74HC02, CD54/74HCT02 OPEN DRAIN <j 
CD54/74HC03, CD54/74HCT03 x = 
1 14 <= 
1A Voc ke) 
Ow 
= 
_ 1A 1A Vcc 
TY 6A 
1B 1B 1c 
2A 6Y 
1Y 2A 1Y 
ay 5A 2A 2B 3C 
2B 2c 3B 
3A 5Y 
2Y 2Y 3A 
3Y 4A GND GND 3Y 
GND 4yY 
HEX INVERTER QUAD 2-INPUT AND GATE TRIPLE 3-INPUT NAND GATE 
CD54/74HC04, CD54/74HCT04 CD54/74HC08, CD54/74HCT08 CD54/74HC10, CD54/74HCT10 


1A 1Y 
1A 
2A 2Y a6 
3A 3Y NC 
1c 
4A 4Y 
1D 
5A 5Y 1Y 
GND 
6A 6Y 
GND =7 
Voc =14 
TRIPLE 3-INPUT AND GATE HEX INVERTING SCHMITT TRIGGER DUAL 4-INPUT NAND GATE 


CD54/74HC11, CD54/74HCT11 CD54/74HC14, CD54/74HCT14 CD54/74HC20, CD54/74HCT20 
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1A 1A 
1B 
1Y Lig ee 
1c 2 
2A B~ 
1D ons 
2B c 5 Y 
2A —- 
2c 1 aes 
25 G —>| Y=ABCDEFGH 
2Y we H 
2c GND =7 
Vec= 14 
2D NC =3, 11 GND 
DUAL 4-INPUT AND GATE TRIPLE 3-INPUT NOR GATE 8-INPUT NAND GATE 
CD54/74HC21, CD54/74HCT21 CD54/74HC27, CD54/74HCT27 CD54/74HC30, CD54/74HCT30 


1A 

1B : Yo 

3 ha 

1Y Y2 

4 Y3 

2A 7 

sie = 

Y6 

s he! 

2Y id 

Y8 

GND — Y9 

QUAD 2-INPUT OR GATE BCD-TO-DECIMAL DECODER (1-OF-10) DUAL J-K FLIP-FLOP WITH RESET, 

CD54/74HC32, CD54/74HCT32 CD54/74HC42, CD54/74HCT42 NEGATIVE-EDGE TRIGGER 


CD54/74HC73, CD54/74HCT73 


15 


Qo AO 
1 OF 2 Q0 (A<B)IN (A < B) OUT 
LATCHES Qi (A=B) IN (A= B) OUT 
Ql (A> B) IN (A > B) OUT 
B3 
B2 
B1 
GND = PIN7 
Voc = PIN 14 Bo 
SET 
DUAL D FLIP-FLOP WITH SET AND RESET, DUAL 2-BIT BISTABLE 4-BIT MAGNITUDE COMPARATOR 
POSITIVE-EDGE TRIGGER TRANSPARENT LATCH CD54/74HC85, CD54/74HCT85 


CD54/74HC74, CD54/74HCT74 CD54/74HC75, CD54/74HCT75 
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CPO 
1A 
+2 
1B COUNTER 
MR1 
ay MR2 
2A 
2B 
+8 
COUNTER 
2Y 
CPi 
GND GND = 10 
Voc =5 


z 

QUAD 2-INPUT EXCLUSIVE-OR GATE 4-BIT BINARY RIPPLE COUNTER DUAL J-K FLIP-FLOP WITH RESET, 49 
CD54/74HC86, CD54/74HCT86 CD54/74HC93, CD54/74HCT93 NEGATIVE-EDGE TRIGGER <i 
CD54/74HC107, CD54/74HCT107 fs 

= 

aS 
= 


1J 


1Q 
IK 
10 
1CP 
iR 
2s 
2J - 
2K 
20 
2cP 
= GND =8 
2R Voc = 16 2Cx 2Rx 
DUAL J-K FLIP-FLOP WITH SET DUAL J-K FLIP-FLOP WITH SET DUAL RETRIGGERABLE MONOSTABLE 


AND RESET 
CD54/74HC109, CD54/74HCT109 


10E 10E 
Pr 1Y 1A 1Y 1A 
20E 20E bi 
2A 2Y 2A 2Y 1¥ 
30E 30E 2A 
3A 3Y 3A 3Y 2B 
40E 40E 2Y 
= GND : 7 - GND : 7 “— 
Voc= 14 Voc= 14 


QUAD BUFFER, THREE-STATE 
CD54/74HC125, CD54/74HCT125 


AND RESET 
CD54/74HC112, CD54/74HCT112 


QUAD BUFFER, THREE-STATE 
CD54/74HC126, CD54/74HCT126 


MULTIVIBRATOR WITH RESET 
CD54/74HC 123/423, CD54/74HCT123/423 


QUAD 2-INPUT NAND SCHMITT TRIGGER 
CD54/74HC132, CD54/74HCT132 
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HC/HCT CMOS Logic Functional Diagrams (continued) 


HC/HCT HC/HCT 
2372S: 1137 HC/HCT HC/HCT 
15 cia 238 486138 
Yo 15 ace 
_ Ao Yo Yo 
1 
LATCH 10OF8 — 
fh DECODER] 13 eo = ~ - 
Y2 
A2 Y2 Y2 
Y3 
Y3 Y3 
Y4 
Y4 Y¥4 
Y5 
Et y5 Y5 
Y6 
E2 Ye Y6 
Y7 
E3 Y7 Y7 
GND =8 
Voc = 16 
3-TO-8-LINE DECODER/ 3-TO-8-LINE DECODER/ DEMULTIPLEXER, DUAL 2-TO-4 LINE DECODER/ 
DEMULTIPLEXER, INVERTING AND NON-INVERTING DEMULTIPLEXER 
WITH ADDRESS LATCHES CD54/74HC138/238, CD54/74HCT138/238 CD54/74HC139, CD54/74HCT139 


INVERTING AND NON-INVERTING 
CD54/74HC137/237, CD54/74HCT 137/237 


ol ol Sl ol al sl ol sl = 


10-TO-4-LINE PRIORITY ENCODER 8-INPUT MULTIPLEXER DUAL 4-INPUT MULTIPLEXER 
CD54/74HC 147, CD54/74HCT147 CD54/74HC151, CD54/74HCT151 CD54/74HC153, CD54/74HCT153 
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HC/HCT CMOS Logic Functional Diagrams (continued) 


al SI <I Si 


jaa aaa 5% 


< 
ss 
° 


<j <| < 
whi ati aft 
©! NDI — 


< 
> 


1 

Yis GND=12 
Voc = 24 

4-TO-16-LINE DECODER/DEMULTIPLEXER 
CD54/74HC 154, CD54/74HCT154 


mt 


DS2 


8-BIT SERIAL-IN/PARALLEL-OUT 
SHIFT REGISTER 
CD54/74HC 164, CD54/74HCT164 


DO 
D1 
D2 
PARALLEL | D3 
INPUTS | D4 
D5 

D6 


HC/HCT HC/HCT 


157 158 
1Y TY 
2Y ay 
3Y 3Y 
4Y 4Y 


QUAD 2-INPUT MULTIPLEXER, 
NON-INVERTING 
CD54/74HC/HCT 157 


QUAD 2-INPUT MULTIPLEXER, 
INVERTING 
CD54/74HC/HCT 158 


DATA 


SERIAL 


CP 


8-BIT PARALLEL-IN/SERIAL-OUT 
SHIFT REGISTER 
CD54/74HC165, CD54/74HCT165 


_. | OUTPUTS 


PO P1 


P2 P3 


PRESETTABLE COUNTERS, BCD DECADE 
COUNTER, ASYNCHRONOUS RESET 
CD54/74HC/HCT160 


PRESETTABLE COUNTERS, 4-BIT BINARY 
COUNTER, ASYNCHRONOUS RESET 
CD54/74HC/HCT161 


PRESETTABLE COUNTERS, BCD DECADE 
COUNTER, SYNCHRONOUS RESET 
CD54/74HC/HCT162 


PRESETTABLE COUNTERS, 4-BIT BINARY 
COUNTER, SYNCHRONOUS RESET 
CD54/74HC/HCT163 


DO D1 D2 D3 D4 D5 D6 D7 


D7 
8 - REGISTERS 


8-BIT PARALLEL-IN/SERIAL-OUT 
SHIFT REGISTER 
CD54/74HC166, CD54/74HCT166 


GENERAL 
INFORMATION 


Logic Selection Guide 


HC/HCT CMOS Logic Functional Diagrams (continued) 


QUAD D-TYPE FLIP-FLOP, THREE-STATE, HEX D-TYPE FLIP-FLOP WITH RESET, QUAD D FLIP-FLOP WITH RESET 
POSITIVE-EDGE TRIGGERED POSITIVE-EDGE TRIGGERED CD54/74HC175, CD54/74HCT175 
CD54/74HC173, CD54/74HCT173 CD54/74HC174, CD54/74HCT174 
FUNCTION SELECT 
INPUTS 
(ey, 


BCD/BINARY 
PRESET 
oo 
Po P1 P2 P3 


OUTPUT 
WORD A FUNCTION 
ASYN. PARALLEL 44 a0 
LOAD ENABLE 
Q1 | BCD (190) 
14 A=B COMPARE CLOCK BINARY (191) 
OUTPUT 
OUT HC/HCT190 on ’ 
HC/HCT191 
WORD B 16 Cy+4 RIPPLE UP/DOWN Q3 
CARRY OUT 1% Tenpniai: 
deaeenn COUNT 
COUNT 43 
CARRY IN 17 G | ce AHEAD ne Sane une 
CARRY 
POP sini M8 OUTPUTS 
Voc = 24 
GND = 12 
4-BIT ARITHMETIC LOGIC UNIT PRESETTABLE SYNCHRONOUS 4-BIT UP/DOWN 
CD54/74HC181, CD54/74HCT181 BCD DECADE COUNTER 
CD54/74HC/HCT190 
PRESETTABLE SYNCHRONOUS 4-BIT UP/DOWN 
BINARY COUNTER 
CD54/74HC/HCT191 
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HC/HCT CMOS Logic Functional Diagrams (continued) 


BCD/BINARY 
PRESET 
—_S 
PO Pi P2 P3 


ASYN 
PARALLEL 
TOAD PL = 
ENABLE 
Q1 1] BCD (192) 
MASTER 14 BINARY (193) 
RESET q2| OUTPUTS 
CLOCK UP Q3 
TERMINAL 
COUNT UP = 
CLOCK DOWN TERMINAL 5 
COUNT DOWN z<- 
cc 
= = 
PRESETTABLE SYNCHRONOUS 4-BIT UP/DOWN BCD DECADE 4-BIT BIDIRECTIONAL UNIVERSAL TT) 3 
COUNTER, ASYNCHRONOUS RESET SHIFT REGISTER Ow 
CD54/74HC/HCT192 CD54/74HC194, CD54/74HCT194 po 


PRESETTABLE SYNCHRONOUS 4-BIT UP/DOWN BINARY 
COUNTER, ASYNCHRONOUS RESET 
CD54/74HC/HCT193 


Vcc 


1Q 

J 1Q 
CP 
K 

MR 20 

2a 

Vcc 

2Cx 2Rx 
4-BIT PARALLEL ACCESS REGISTER DUAL MONOSTABLE MULTIVIBRATOR WITH RESET 


CD54/74HC195, CD54/74HCT195 CD54/74HC221, CD54/74HCT221 
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HC/HCT CMOS Logic Functional Diagrams (continued) 


DIRECTION 
SELECT LOGIC 


OCTAL BUFFER/LINE DRIVERS, QUAD-BUS TRANSCEIVER WITH QUAD-BUS TRANSCEIVER WITH 
THREE-STATE, INVERTING THREE-STATE OUTPUTS, INVERTING THREE-STATE OUTPUTS, NON-INVERTING 
CD54/74HC/HCT240 CD54/74HC242, CD54/74HCT242 CD54/74HC243, CD54/74HCT243 


DIRECTION 
SELECT LOGIC 


OCTAL BUFFER/LINE DRIVERS, 
THREE-STATE, NON-INVERTING 
CD54/74HC/HCT241 


OCTAL BUFFER/LINE DRIVERS, 
THREE-STATE, NON-INVERTING 
CD54/74HC/HCT244 


10E 


to 


CHANNEL 


INPUTS 

So 

6. OUTPUTS 2lo 

Y 
ai; 
2io 
DATA al 
SELECT 3 
20E 
OCTAL-BUS TRANSCEIVER, 8-INPUT MULTIPLEXER, THREE-STATE DUAL 4-INPUT MULTIPLEXER 
THREE-STATE, NON-INVERTING CD54/74HC251, CD54/74HCT251 CD54/74HC253, CD54/74HCT253 


CD54/74HC245, CD54/74HCT245 
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HC/HCT CMOS Logic Functional Diagrams (continued) 


IIo 


: 


— LATCHES 


DECODER 


oun a6 
Al, MA 
er) - 
s eee 
= 
OE Vec = 16 = fe) 
QUAD 2-INPUT MULTIPLEXER WITH QUAD 2-INPUT MULTIPLEXER WITH 8-BIT ADDRESSABLE LATCH = - 
THREE-STATE NON-INVERTING OUTPUTS THREE-STATE INVERTING OUTPUTS CD54/74HC259, CD54/74HCT259 wus 
CD54/74HC257, CD54/74HCT257 CD54/74HC258, CD54/74HCT258 oT 3 
Ow 
CLOCK AO So P4 
cP _ 
Bo 
Do Qo 
D1 ai ma si 
D2 Q2 B1 
pata } 53 Q3 | DATA A2 S2 
INPUTS ) py a4 { OUTPUTS 3p 
D5 Q5 
A3 $3 
Dé a6 
B3 
D7 Q7 
Cin Cour 
__ GND =8 
RESET MA Yeo 16 
OCTAL D FLIP-FLOP WITH RESET 9-BIT ODD/EVEN PARITY 4-BIT BINARY FULL ADDER 
CD54/74HC273, CD54/74HCT273 GENERATOR/CHECKER WITH FAST CARRY 
CD54/74HC280, CD54/74HCT280 CD54/74HC283, CD54/74HCT283 
D CBA cp SET OE? WR 


MODULO-K 


BORROW] I/D | 7 
CKT. 


20 
Vcc 


COUNTER 
1/Dout 13 
ENctr VOo 2 VO; 
14 
1/Dop VO> 9 VO3 
5 BUS LINE 15 BUS LINE 
se OUTPUTS | yo, ¢ 0 VO, | OUTPUTS 
1 6 
XORPDout VO. © © VO, 
STANDARD (, § 17 __ STANDARD 
OUTPUT ; rad OUTPUT 
ECPDoyt S04 0 S1 
Az 10 11 018 


GND DSO 


DIGITAL PHASE-LOCKED-LOOP 
CD54/74HC297, CD54/74HCT297 
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DS7 


8-BIT UNIVERSAL SHIFT REGISTER, THREE-STATE 
CD54/74HC299, CD54/74HCT299 
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HC/HCT CMOS Logic Functional Diagrams (continued) 


828 


8 & F&F 8 RF B 


GND 


E (FOR HC/HCT354) 
CP (FOR HC/HCT356) 


8-INPUT MULTIPLEXER/REGISTER, HEX BUFFER/LINE DRIVER, HEX BUFFER/LINE DRIVER, 
THREE-STATE, TRANSPARENT DATA THREE-STATE, NON-INVERTING THREE-STATE, INVERTING 
AND SELECT LATCHES CD54/74HC365, CD54/74HCT365 CD54/74HC366, CD54/74HCT366 
CD54/74HC/HCT354 


8-INPUT MULTIPLEXER/REGISTER, 
THREE-STATE, EDGE-TRIGGERED DATA 
FLIP-FLOPS AND TRANSPARENT 
SELECT LATCHES 
CD54/74HC/HCT356 


OET Do Qo 
D1 Qi 

1A 
D2 Q2 

1Y 
D3 Q3 
2A D4 Q4 


R 
R 


D6 Q6 
3A 

D7 Q7 
3Y — 

LE 

GND OE 
HEX BUFFER/LINE DRIVER, HEX BUFFER/LINE DRIVER, OCTAL TRANSPARENT LATCH, 

THREE-STATE, NON-INVERTING THREE-STATE, INVERTING THREE-STATE OUTPUT 
CD54/74HC367, CD54/74HCT367 CD54/74HC368, CD54/74HCT368 CD54/74HC373/573, CD54/74HCT373/573 
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HC/HCT CMOS Logic Functional Diagrams (continued) 


Q1 
Po pa 
Q2 7 ( Fae 


NCPO 
+2 
Q3 anal 
nis COUNTER 
Q4 
Qs NQ1 


+5 [16(10) yo 


Q6 4(12 
nop 1 12)|_J COUNTER | [7 (9 sis 
D7 Q7 D7 Q7 GND=8 —— 
Voc = 16 
OE ee cP GND = 10 
cc = = 
= Voc = 20 
CP E ail 2) 
a < 
OCTAL D-TYPE FLIP-FLOP, THREE-STATE, OCTAL D-TYPE FLIP-FLOP DUAL DECADE RIPPLE COUNTER Wi = 
POSITIVE-EDGE TRIGGERED WITH DATA ENABLE CD54/74HC390, CD54/74HCT390 = s 
CD54/74HC374/574, CD54/74HCT374/574 CD54/74HC377, CD54/74HCT377 Ow 
= 
Do Qo Do Q 
D1 Qi D1 Q; 
BINARY 
COUNTER D2 Q2 D2 2 
D3 Q3 D3 Q3 
D4 Q4 D4 a 
D5 Qs D5 Qs 
D6 a6 Dé Gs 


9 
© 
~~ 
o 
~ 
ol 


cP 
cE 
OE OE 
DUAL 4-STAGE BINARY COUNTER OCTAL INVERTING TRANSPARENT LATCH, OCTAL D-TYPE FLIP-FLOP, 
CD54/74HC393, CD54/74HCT393 THREE-STATE OUTPUTS THREE-STATE, INVERTING, 
CD54/74HC533/563, CD54/74HCT533/563 POSITIVE-EDGE TRIGGERED 


CD54/74HC534/564, CD54/74HCT534/564 
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HC/HCT CMOS Logic Functional Diagrams (continued) 


AO YO So 
At Y1 
A2 Y2 S1 
PARALLEL 
A3 Y3 DATA 
INPUTS 
A4 Y4 $2 
AS Y5 
AG Y6 S3 
AT Y7 
cmeeee Cn +4 
OE1 GND =8 
OE2 Voc = 16 
OCTAL BUFFER AND LINE DRIVER, 4-BIT BCD FULL ADDER 8-BIT SHIFT REGISTER 
THREE-STATE WITH FAST CARRY WITH INPUT STORAGE 
CD54/74HC540/541, CD54/74HCT540/541 CD54/74HC583, CD54/74HCT583 CD54/74HC597, CD54/74HCT597 


BO 
; i ON OG 
Zz ee 
’ ‘ 6 ’ é r) 
‘ ‘ é ’ U ‘ 
‘ : | ‘ ‘ 

Al —_ , ; Bi 
THRU , i > ! ‘ THRU 
AS } yf aS 

. | 
A7 B7 


OUTPUT ENABLE AND 
DIRECTION-SELECT LOGIC 


OUTPUT ENABLE 
AND 
DIRECTION-SELECT 
LOGIC 


OCTAL THREE-STATE BUS TRANSCEIVER, INVERTING OCTAL THREE-STATE BUS TRANSCEIVER, TRUE/INVERTING 
CD54/74HC640, CD54/74HCT640 CD54/74HC643, CD54/74HCT643 
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HC/HCT CMOS Logic Functional Diagrams (continued) 


4 20 
Ao Bo 
5 19 
At BI 
6 18 
A2 B2 
7 17 
A A3 B3 B Do 
DATA 9 16 DATA D1 
PORT | A4 B4 | PORT D2 
re. J D3 
14 = 
0 cent 
ee B6 RE 
11 13 
A7 B7 RA1 
oe 2] GND = PIN 12 — 
OE = 
3 Voc = PIN 24 wae S 
ia WAI 2c 
FLIP-FLOP { CAB CLOCK 23 c P ¢ 
CLOCKS | cBA CLOCK : > = 
SOU mE J SAB SOURCE wo 
SELECTION | spa SOURCE — z 
INPUTS Ss 
OCTAL BUS TRANSCEIVER/REGISTER, THREE-STATE 4 X 4 REGISTER FILE 
CD54/74HC646/648, CD54/74HCT646/648 CD54/74HC670, CD54/74HCT670 


‘ 1D 1Q5 
1A 
10, 
on . 1CP 
© 1MR 10, 
5 
1D 
9 
2A 2D 205 
10 
2B 13 20, 
11 2Y 2CP 
2c GND =7 20, 
12 Veo= 1A 
2D Aca, § 2MR 203 
GND =8 
Vcc = 16 
8-BIT MAGNITUDE COMPARATOR DUAL 4-INPUT NOR GATE DUAL 4-STAGE STATIC SHIFT REGISTER 
CD54/74HC688, CD54/74HCT688 CD54/74HC4002, CD54/74HCT4002 CD54/74HC4015, CD54/74HCT4015 
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HC/HCT CMOS Logic Functional Diagrams (continued) 


1 INPUT 


Pn PULSES 
CLOCK . Q5 
ENABLE ‘ a 
4| DECODED Q7 
MASTER !° DECIMAL oS a8 | BUFFERED 
RESET 51 OUT RIPPLE 
COUNTER Q9 OUTPUTS 
6 
7 


TERMINAL —wasTER 


Vec = 14 COUNT RESET 
GND=7 GND 
QUAD BILATERAL SWITCH DECADE COUNTER/DIVIDER 14-STAGE BINARY COUNTER 
CD54/74HC4016, CD54/74HCT4016 WITH 10 DECODED OUTPUTS CD54/74HC 4020, CD54/74HCT4020 
CD54/74HC4017, CD54/74HCT4017 
Vcc 
2 
Ls 3 PClout 
INPUT 10 at’ COMP, 15 
PULSES PC3ouT 
_ 14 18 pce 
Q3 SIGyy , aml 
Q4 PCPout 
Qs 
12-STAGE as | 12 
RIPPLE BUFFERED 6 
COUNTER Q7 | OUTPUTS Cla 
7 
ala Cig 
ag 11 VCOout 
Q10 m4 12 
i Qt Re DEMout 
MASTER Tete) 
RESET al = 3 
INH 
GND 
7-STAGE BINARY RIPPLE COUNTER 12-STAGE BINARY COUNTER PHASE-LOCKED-LOOP WITH VCO 
CD54/74HC4024, CD54/74HCT4024 CD54/74HC4040, CD54/74HCT4040 CD54/74HC4046A, CD54/74HCT4046A 
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Vec Voc 
_ 2 
TY 1Y 
3 
1A 1A 
_ 4 
2Y 2Y 
5 
2A 2A 
_ 6 
3Y 3Y 
=z 
7 19 
- - © 
Ww = 
8 = 
ie) 
GND GND Oi 
ee 
HEX BUFFERS, INVERTING HEX BUFFERS, NON-INVERTING 
CD54/74HC4049 CD54/74HC4050 


CHANNEL IN/OUT 
Ay Ag As Ay Ay Ap Ay Ag 
4) @) © @ G2) G@) G4) G9 


f 


_ Ltd 
YO te 
E ©) 


ANALOG MULTIPLEXER/DEMULTIPLEXER 
CD54/74HC4051, CD54/74HCT4051 
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HC/HCT CMOS Logic Functional Diagrams (continued) 


A CHANNELS IN/OUT 
rae rent 
Ao 


As Ap Ay 
O a) @® @ @ 


BINARY 
TO 
LEVEL 


>) 


L 4 
: a 


5 @ coun 
Sy 
COMMON B 
a om 
a ell 
E (6) _ 
a 
8) @) ORGRORO 
GND VEE Bo By Bo By 
— ee 
B CHANNELS IN/OUT 
ANALOG MULTIPLEXER/DEMULTIPLEXER 
CD54/74HC4052, CD54/74HCT4052 
V 7 IN/OUT 
BINARY TO rr ts 
LOGIC LEVEL 1OF2 C; Co By Bo Ay Ay 
CONVERSION DECODERS 
WITH ENABLE S S) w) 2) © G2 1G 
A COMMON 
7 JT 09) ouTiN 
Sy (10) 65) B COMMON 
OUT/IN 
rae 
= @ = : gE Eee = 
‘a C COMMON 
OUT/IN 
“= 2— 
(7) 
GND VEE 


ANALOG MULTIPLEXER/DEMULTIPLEXER 
CD54/74HC4053, CD54/74HCT4053 
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HC/HCT CMOS Logic Functional Diagrams (continued) 


Cc 
OSCILLATOR 
Ka fin 
Kp Q= ( WwW ) 
Kc 
LE 
CMOS PROGRAMMABLE 14-STAGE BINARY COUNTER 
DIVIDE-BY -“N” COUNTER WITH OSCILLATOR 
CD54/74HC4059, CD54/74HCT4059 CD54/74HC4060, CD54/74HCT4060 


14- OUTPUT CIRCUITS 
SAME AS ABOVE 1 COMMON 


INPUT/ 
(WITH ANALOG INPUTS) 
ly TO Nya OUTPUT 


16-CHANNEL ANALOG MULTIPLEXER/DEMULTIPLEXER 
CD54/74HC 4067, CD54/74HCT4067 
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QUAD BILATERAL SWITCH 
CD54/74HC4066, CD54/74HCT4066 


TRIPLE 3-INPUT OR GATE 
CD54/74HC4075, CD54/74HCT4075 


GENERAL 
INFORMATION 
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HC/HCT CMOS Logic Functional Diagrams (continued) 


ome 


DATA 8-STAGE 
7 SHIFT i 
REGISTER 


cP 


1S 


8-BIT 
STROBE STORAGE 2s 
REGISTER 
LoGic 
LEVEL 
3S CONV. 
AND 
Qo CONTROL 
Qy 4s 
Q, 
THREE- Q3 
OE STATE E 


OUTPUT 


GND =8 
Q, Voc = 16 


5 


8-STAGE SHIFT-AND-STORE BUS REGISTER, THREE-STATE QUAD ANALOG SWITCH WITH LEVEL TRANSLATION 


CD54/74HC4094, CD54/74HCT4094 CD54/74HC4316, CD54/74HCT4316 


CHANNEL IN/OUT 


rTP ithe 
“3 =| Mes 
a @ 7 lies 


TO 
se | 


ANALOG MULTIPLEXER/DEMULTIPLEXER WITH LATCH 
CD54/74HC4351, CD54/74HCT4351 
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HC/HCT CMOS Logic Functional Diagrams (continued) 


A CHANNELS IN/OUT 
pee rmrncn Naerecemenanrna, 


Az Az Ay Ao 
45) (9) Gs) Gs) 
so (43) 
: 
LATCHES 
“@ 


Cr A COMMON 
4?) ouTiN 

tE G1) = 
B COMMON z = 
G) outin oe 
ae Ww = 
7 oc 
| i. 


EL 
q) 


B CHANNELS IN/OUT 


ANALOG MULTIPLEXER/DEMULTIPLEXER WITH LATCH 
CD54/74HC4352, CD54/74HCT4352 


LOGIC LEVEL Wee ee IN/OUT 

CONVERSION . & b& hk & Me 
(20) DECODERS 

WITH ENABLE (2) (7) Gs) 


[| -—ce 
+o sare 


OUT/IN 
| -LH——a <—s 


ENABLE 
LEVEL 


CONVERSION 
WITH 
LATCH 


a 1 an | 
Ga) A COMMON 
OUT/IN 


ANALOG MULTIPLEXER/DEMULTIPLEXER WITH LATCH 
CD54/74HC4353, CD54/74HCT4353 
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PRESET 
ENABLE 


PO 


Qo 
P1 Qi 
P2 Q2 
Q3 
P3 Do 
Dy 
BCD 
CLOCK INPUTS D 
2 
UP/DOWN D 
3 
CARRY IN CARRY OUT LE 
MASTER GND =8 Vss = 8 
RESET Vec= 16 Vpop = 16 


PRESETTABLE SYNCHRONOUS 4-BIT UP/DOWN BCD DECADE 
COUNTER, ASYNCHRONOUS RESET 
CD54/74HC/HCT4510 


PRESETTABLE SYNCHRONOUS 4-BIT UP/DOWN BINARY 
COUNTER, ASYNCHRONOUS RESET 
CD54/74HC/HCT4516 


HC/HCT HC/HCT 
4515 


YO 1¢P 1Q0 

Yt 

Y2 

Y3 1E 

Va 

Y5 

Y6 

LATCH | atTo1s | Y7  41MR 
| jemi Y8 


1Q1 
1Q2 
1Q3 


+10/+16 


2M 


4-TO-16 LINE DECODER/ 
DEMULTIPLEXER WITH INPUT LATCH 
CD54/74HC4514/4515, 
CD54/74HCT451 4/4515 


DUAL SYNCHRONOUS COUNTER, BCD 
CD54/74HC/HCT4518 


DUAL SYNCHRONOUS COUNTER, 
BINARY 
CD54/74HC/HCT4520 
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tT 
A 
B 
Cc 
D 7 - SEGMENT 
OUTPUTS 
E 
F 
G 


7 
_ 
u 
Bi 


BCD-TO-7 SEGMENT LATCH/DECODER/DRIVER 
CD54/74HC4511, CD54/74HCT4511 


2Cx 


2Rx 


DUAL RETRIGGERABLE PRECISION 
MONOSTABLE MULTIVIBRATOR 
CD54/74HC4538, CD54/74HCT4538 
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HC/HCT CMOS Logic Functional Diagrams (continued) 


OUTPUT 
ENABLE 
Do Qo 
A D1 Qi 
B D2 Q2 
e 
a ° 7 - SEGMENT " = 
BCD re) D ‘ 
INPUTS 3 OUTPUTS D4 Ge 
ra) E DS Qs 
F Dé Q6 
G D7 Q7 
Ds as 
DATA-OUT 
GND =8 SHIFT IN READY 
vcc =16 SHIFT OUT DATA-IN 
READY 
MASTER z 
RESET _ O 
ae 
BCD-TO-7 SEGMENT LATCH/DECODER/ DRIVER FOR LCDs 64-WORD X 9-BIT FIFO REGISTER, THREE-STATE = = 
CD54/74HC4543, CD54/74HCT4543 CD54/74HC7030, CD54/74HCT7030 TT} 3 
Ow 
a 
. PE 
COMP ili - 
IN 15 Cip TE 
14 13 PC2o MR 
UT 
SIGin 4 
LD Po 
: 
Cia 
Cig : 4 PARALLEL 
11 VCOout (LOAD) 
Ry DATA 
12 
Re . DEMout | 
VCOw " a 
aii P7 Tc 
cP 
PHASE-LOCKED LOOP WITH VCO AND = QUAD 2-INPUT EXCLUSIVE-NOR GATE 8-STAGE SYNCHRONOUS DOWN 
LOCK DETECTOR CD54/74HC7266 COUNTER, 2-DECADE BCD TYPE 
CD54/74HC7046A, CD54/74HCT7046A CD54/74HC/HCT40102 


8-STAGE SYNCHRONOUS DOWN 
COUNTER, 8-BIT BINARY TYPE 
CD54/74HC/HCT40103 
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HC/HCT CMOS Logic Functional Diagrams (Continued) 


OUTPUT 4THREE- 
ENABLE ae SATE 
CONTROL 
Do = Qo 
D1 - Qi 
Oe D2 Q2 
nia D3 Q3 
DSL 
DSR 
DATA-OUT 
MODE SHIFT IN READY 
2 
amma SHIFT OUT DATA-IN 
READY 
MASTER GND =8s8 
CLOCK RESET Voc = 16 
4-BIT UNIVERSAL BIDIRECTIONAL 4-BIT X 16-WORD FIFO REGISTER 
SHIFT REGISTER CD54/74HC 40105, CD54/74HCT40105 


CD54/74HC40104, CD54/74HCT40104 


1A 


1Y 


2A 


2Y 


3A 


GND 


HEX INVERTER 
CD54/74HCU04 


AC/ACT CMOS Logic Functional Diagrams 


QUAD 2-INPUT NAND GATE QUAD 2-INPUT NOR GATE 
CD54/74AC00, CD54/74ACT00 CD54/74AC02, CD54/74ACT02 
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6Y 
GND =7 
Voc = 14 
HEX INVERTERS, ACTIVE OUTPUTS 
CD54/74AC/ACT04 


HEX INVERTERS, OPEN-DRAIN OUTPUTS 
CD54/74AC/ACT05 
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AC/ACT CMOS Logic Functional Diagrams (continued) 


14 


1A Vec 
1B 
1Y 
2A 
2B 


2Y 


GND 


QUAD 2-INPUT AND GATE 
CD54/74AC08, CD54/74ACT08 


DUAL 4-INPUT NAND GATE 
CD54/74AC20, CD54/74ACT20 


1A 
1B 
1Y 
2A 
2B 
2Y 


GND 


QUAD 2-INPUT EXCLUSIVE-OR GATE 
CD54/74AC86, CD54/74ACT86 


1 14 


Vcc 
ic 
1Y 
3c 
3B 
3A 


3Y 


TRIPLE 3-INPUT NAND GATE 
CD54/74AC10, CD54/74ACT10 


Vec 
4B 
4A 
4Y 
3B 
3A 


3Y 


QUAD 2-INPUT OR GATE 
CD54/74AC32, CD54/74ACT32 


GND=8 
Voc = 16 


DUAL J-K FLIP-FLOP WITH SET AND RE- 
SET, POSITIVE-EDGE TRIGGERED (J, K) 
CD54/74AC109, CD54/74ACT109 
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1A 1Y 


2A 2Y 
3A 3Y 
4A 4Y 


5A 5Y 


6A 6Y 


GND =7 

Voc = 14 

HEX INVERTING SCHMITT TRIGGER 
CD54/74AC14, CD54/74ACT14 


GND=7 
Voc = 14 


DUAL D-TYPE FLIP-FLOP WITH SET AND 
RESET, POSITIVE-EDGE TRIGGERED 
CD54/74AC74, CD54/74ACT74 


DUAL J-K FLIP-FLOP WITH SET AND RE- 
SET, NEGATIVE-EDGE TRIGGERED (J, K) 
CD54/74AC112, CD54/74ACT112 


GENERAL 
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AC/ACT CMOS Logic Functional Diagrams (continued) 


AC/ACT AC/ACT = 4 

238 423 «138 1A0 : 1¥0 

Yo Yo 1¥1 

6 ere 

Y1 Yi e 1¥2 

™ ws 1A1 1¥3 

= 1E 

Y3 ¥3 _ 

2A0 2Y0 

Y¥4 Y¥4 2v1 

Y5 Y5 2Y2 

Y6 Ye 2A1 2Y3 

v7 #20 2E GND = 8 

Voc =16 

3-TO-8-LINE DECODER/ DUAL 2-TO-4-LINE DECODER/ 8-INPUT MULTIPLEXER 
DEMULTIPLEXERS, INVERTING DEMULTIPLEXER CD54/74AC151, CD54/74ACT151 

CD54/74AC/ACT138 CD54/74AC139, CD54/74ACT139 


3-TO-8-LINE DECODER/ 
DEMULTIPLEXERS, NON-INVERTING 
CD54/74AC/ACT238 


AC/ACT AC/ACT 
157 158 


PO P1 P2 P3 


1Y TY 
2Y 2Y 
3Y 3Y 
AY 4Y 
GND =8 
Voc = 16 
DUAL 4-INPUT MULTIPLEXER QUAD 2-INPUT MULTIPLEXER, SYNCHRONOUS PRESETTABLE BINARY 
CD54/74AC153, CD54/74ACT153 NON-INVERTING COUNTER, ASYNCHRONOUS RESET 
CD54/74AC/ACT157 CD54/74AC/ACT161 
QUAD 2-INPUT MULTIPLEXER, SYNCHRONOUS PRESETTABLE BINARY 
INVERTING COUNTER, SYNCHRONOUS RESET 
CD54/74AC/ACT 158 CD54/74AC/ACT163 
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AC/ACT CMOS Logic Functional Diagrams (continued) 


CP 


D1 


8 


8 


4 


D5 Qs 
MR GND =8 
Voc = 16 
8-BIT SERIAL-IN/ PARALLEL-OUT HEX D FLIP-FLOP WITH RESET QUAD D FLIP-FLOP WITH RESET 
SHIFT REGISTER CD54/74AC174, CD54/74ACT174 CD54/74AC175, CD54/74ACT175 


CD54/74AC164, CD54/74ACT164 


BINARY BINARY 
PRESET PRESET 
por et | aaeeaeaneEEE 
PO P1 P2 P3 PO P1 P2 P3 
ASYNC 
ASYN. PARALLEL PARALLEL 
LOAD ENABLE a0 TOAD PL Qo 
ENABLE 
” BINARY ie BINARY 
MASTER 
CLOCK 
2 | OUTPUTS RESET go | OUTPUTS 
ea Q3 Q3 
UP/DOWN CLOCK UP 
12 TERMINAL TERMINAL 
COUNT COUNT UP 
COUNT BSS TERMINAL 
ENABLE oo eee CLOCK DOWN COUNT DOWN 
PRESETTABLE SYNCHRONOUS 4-BIT BINARY PRESETTABLE SYNCHRONOUS 4-BIT BINARY UP/DOWN 
UP/DOWN CONVERTER COUNTER WITH RESET 
CD54/74AC191, CD54/74ACT191 CD54/74AC193, CD54/74ACT193 
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GENERAL 
INFORMATION 
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AC/ACT CMOS Logic Functional Diagrams (continued) 


241 


AND 
244 240 

1A0 1Y0 1Y0 
1A1 1¥1 TY1 
1A2 1Y¥2 1Y2 
1A3 1¥3 1Y3 
2A0 2Y0 2Y0 
2A1 2Y1 2Y1 
2A2 2Y2 2Y2 

240 2A3 2Y3 2Y3 

AND 

244 241 

OE 10€E Voc = 20 

20E 20E GND = 10 


OCTAL BUFFER/LINE DRIVER, 
THREE-STATE, INVERTING 
CD54/74AC/ACT240 


OCTAL BUFFER/LINE DRIVER, 
THREE-STATE, NON-INVERTING 
CD54/74AC/ACT241 


OCTAL-BUS TRANSCEIVER, 
THREE-STATE, NON-INVERTING 
CD54/74AC245, CD54/74ACT245 


OCTAL BUFFER/LINE DRIVER, 
THREE-STATE, NON-INVERTING 
CD54/74AC/ACT244 


257 258 


DUAL 4-INPUT MULTIPLEXER, 
THREE-STATE 


CD54/74AC253, CD54/74ACT253 CD54/74AC/ACT257 


QUAD 2-INPUT MULTIPLEXER WITH 
THREE-STATE, INVERTING OUTPUTS 


CD54/74AC/ACT258 
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AC/ACT AC/ACT 


QUAD 2-INPUT MULTIPLEXER WITH 
THREE-STATE, NON-INVERTING OUTPUTS 


THREE-STATE 
DISABLE OE 


CHANNEL } '3 
INPUTS 


OUTPUTS 


DATA ¢ s, 
SELECT 


8-INPUT MULTIPLEXER, THREE-STATE 
CD54/74AC251, CD54/74ACT251 


p2 a2 
pata} 23 Q3| DaTA 
INPUTS ] 54 qa{ OUTPUTS 


RESET MR 


OCTAL D FLIP-FLOP WITH RESET 
CD54/74AC273, CD54/74ACT273 
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AC/ACT CMOS Logic Functional Diagrams (continued) 


So 


$1 


$2 


$3 
Cout 
GND =8 
Voc = 16 
9-BIT ODD/EVEN PARITY GENERATOR/ 4-BIT BINARY FULL ADDER DIGITAL PHASE-LOCKED LOOP 
CHECKER WITH FAST CARRY CD54/74AC297, CD54/74ACT297 
CD54/74AC280, CD54/74ACT280 CD54/74AC283, CD54/74ACT283 


| sane] 
THREE-STATE Pas 
wa CONTROL 
VO vO; 
vo || swer [|_ fo vo | 
sien | “Os THREE-STATE creras THREE-STATE Wy | ae tnae 
OUTPUTS ] yo, eee vo, { OUTPUTS 
VO, VO, 


STANDARD OUTPUT QO Q7 STANDARD OUTPUT 


S1 


GND DSO DS7 
8-INPUT UNIVERSAL SHIFT/STORAGE REGISTER WITH COMMON PARALLEL I/O PINS, ASYNCHRONOUS RESET 
CD54/74AC/ACT299 


8-INPUT UNIVERSAL SHIFT/STORAGE REGISTER WITH COMMON PARALLEL I/O PINS, SYNCHRONOUS RESET 
CD54/74AC/ACT323 
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AC/ACT CMOS Logic Functional Diagrams (continued) 


D1 


D3 


AC/ACT AC/ACT 
373 533 


a! a ai Sl al at 8 


Oo 
J 


AC/ACT AC/ACT 


AC/ACT AC/ACT 
541 540 


OCTAL TRANSPARENT LATCH, 
THREE-STATE, NON-INVERTING 
CD54/74AC/ACT373 


OCTAL TRANSPARENT LATCH, 
THREE-STATE, INVERTING 
CD54/74AC/ACT533 


Qo Qo 
Q1 
Q2 
Q3 
Q4 
Q5 
Q6 
Q7 a7 
OE 


374-534 
Qo ol) 
Qi a 
Q2 Q2 
Q3 a3 
Q4 a4 
Q5 a5 
Q6 Q6 
Q7 a7 

GND = 10 

Voc = 20 


cP 
OCTAL D-TYPE FLIP-FLOPS, 
THREE-STATE, POSITIVE-EDGE 
TRIGGERED, NON-INVERTING 
CD54/74AC/ACT374 


OCTAL D-TYPE FLIP-FLOPS, 
THREE-STATE, POSITIVE-EDGE 


OCTAL BUFFER/LINE DRIVERS, 
THREE-STATE, INVERTING 
CD54/74AC/ACT540 


OCTAL BUFFER/LINE DRIVERS, 
THREE-STATE, NON-INVERTING 
CD54/74AC/ACT541 


Q0 Qo 
: ai Qi 
a2 Q2 
Q3 Q3 
a4 Q4 
Q5 Qs 
a6 Q6 
Q7 Q7 


OCTAL TRANSPARENT LATCH, 
THREE-STATE, INVERTING 


AC/ACT AC/ACT 
563 573 


CD54/74AC/ACT563 


OCTAL TRANSPARENT LATCH, 
THREE-STATE, NON-INVERTING 


CD54/74AC/ACT573 


Qo Q0 
Qi 
Q2 
Q3 
Q4 
Q5 
Q6 
Q7 Q7 
re) GND = 10 
Voc = 20 


OCTAL D-TYPE FLIP-FLOP, THREE-STATE, 
POSITIVE-EDGE TRIGGERED, INVERTING 


TRIGGERED, INVERTING 
CD54/74AC/ACT534 


AC/ACT AC/ACT 


574 564 


| oe a 


i?) 
“N 


CD54/74AC/ACT564 


OCTAL D-TYPE FLIP-FLOP, THREE-STATE, 
POSITIVE-EDGE-TRIGGERED, 


NON-INVERTING 
CD54/74AC/ACT574 
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OCTAL-BUS TRANSCEIVER, 
THREE-STATE, NON-INVERTING 
CD54/74AC623, CD54/74ACT623 
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AC/ACT CMOS Logic Functional Diagrams (continued) 


4 20 
AO Bo 
5 19 
Al BI 
6 18 
A2 B2 
7 17 
A A3 B3 B 
DATA ; 16 DATA 
PORT | A4 B4 | PORT 
9 15 
AS BS 
10 14 
AG B6 
11 13 
AT B7 
oe GND = 12 
3 Voc = 24 
DIR — wall 
FLIP-FLOP sae CLOCK a 
CLOCKS | cBA CLOCK : 
seunee ai SOURCE — 
SELECTION 
Soir, L SBA SOURCE 


OCTAL-BUS TRANSCEIVER/ REGISTER, 
THREE-STATE, NON-INVERTING 
CD54/74AC/ACT646 


OCTAL-BUS TRANSCEIVER/ REGISTER, 
THREE-STATE, INVERTING 


CD54/74AC/ACT648 
4 20 
AO Bo 
5 19 
At BI 
8 18 
A2 B2 
7 17 
A A3 B3 B 
DATA 8 16 DATA 
PORT | A4 B4 | PORT 
a 15 
AS BS 
10 14 
AG BG 
11 13 
AT a7 
Bg GND = PIN 12 
3 Voc = PIN 24 
OE a — 
FLIP-FLOP { CAB CLOCK 
CLOCKS | cBA CLOCK : 
aediee { SAB SOURCE — 
SELECTION 
EGTION | SBA SOURCE 


OCTAL-BUS TRANSCEIVER/ REGISTER, 
THREE-STATE, INVERTING 
CD54/74AC/ACT651 


OCTAL-BUS TRANSCEIVER/ REGISTER, 
THREE-STATE, NON-INVERTING 
CD54/74AC/ACT652 


AO Bo 
5 19 
Al Bi 
6 18 
A2 B2 
7 17 
A | A3 B3] B 
DATA 8 16 DATA 
PORT | A4 B4 | PORT 
9 15 
AS BS 
10 14 
A6 BG 
11 13 
AT B7 
OE * Gn = PN 12 - 
IN 24 
DIR— cc 3 2 
FLIP-FLOP - CLOCK = if = 
CLOCKS || CBA CLOCK > 
DATA é Ww or 
SAB SOURCE O 
SELECTION 22 Ou 
INPUTS + SBA SOURCE = 


OCTAL-BUS TRANSCEIVER/ REGISTER, WITH OPEN DRAIN, 
NON-INVERTING 
CD54/74AC647, CD54/74ACT647 


AO Bo 
5 19 
At BI 
6 18 
A2 B2 
7 17 
A A3 B3 B 
DATA , 16 DATA 
PORT | Ad B4 | PORT 
9 15 
AS BS 
10 14 
AG B6 
11 13 
AT B7 
OEsa = GND = PIN 12 
3 Voc = PIN 24 
OE ap 1 
FLIP-FLOP { CAB CLOCK 
CLOCKS | cBa CLOCK : 
souinne { SAB SOURCE — 
SELECTION 
ECTION | SBA SOURCE 


OCTAL-BUS TRANSCEIVER/ REGISTER, OPEN-DRAIN 
(A SIDE), THREE-STATE (B SIDE), INVERTING 
CD54/74AC/ACT653 


OCTAL-BUS TRANSCEIVER/ REGISTER, OPEN-DRAIN 
(A SIDE), THREE-STATE (B SIDE), NON-INVERTING 
CD54/74AC/ACT654 
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AC/ACT CMOS Logic Functional Diagrams (continued) 


FCT CMOS Logic Functional Diagrams 


240 
AND 
244 


10E 


10E 
20E 20E 


MASTER 


RESET 


0 
0 


14-STAGE 


OSCILLATOR 


S28RRRRERA 


Q10 
Q11 
Q12 
Q13 
Q14 


14-STAGE BINARY COUNTER WITH 


OSCILLATOR 


CD54/74AC7060, CD54/74ACT7060 


241 AND 244 240 


Voc = 20 
GND = 10 


OCTAL BUFFERS/ LINE DRIVER, 


THREE-STATE, INVERTING 


CD54/74FCT240/240AT 


OCTAL BUFFERS/ LINE DRIVER, 
THREE-STATE, NON-INVERTING 
CD54/74FCT241 


OCTAL BUFFERS/ LINE DRIVER, 
THREE-STATE, NON-INVERTING 
CD54/74FCT244/244AT 


A0o—> 


OCTAL-BUS TRANSCEIVER, 
THREE-STATE (B SIDE), 
OPEN-DRAIN (A SIDE), NON-INVERTING 
CD54/74AC7623, CD54/74ACT7623 


OCTAL-BUS TRANSCEIVER, 
THREE-STATE, NON-INVERTING 
CD54/74FCT245, CD54/74FCT245AT 
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CLOC 
cP 
Do Qo 
D1 Qi 
D2 Q2 
patad 93 i 
INPUTS | D4 Q4 
D5 Q5 
Dé Q6 
D7 Q7. 
RESET MR 


DATA 
OUTPUTS 


OCTAL D FLIP-FLOP WITH RESET 


CD54/74FCT273 
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FCT CMOS Logic Functional Diagrams (continued) 


An YRxRLBSeEB 
2OgeL2e8R28 | 
QI 8191 21 8181 21 SI |8 


OCTAL TRANSPARENT LATCH, 
THREE-STATE, NON-INVERTING 
CD54/74FCT373/373AT 


OCTAL TRANSPARENT LATCH, 
THREE-STATE, INVERTING 
CD54/74FCT533 


FPA AAAABA BA ETAAAABABABAABAAAZAAs 


BO 


AO 


Add Zev eweenaaes 


OEAB 


CEAB 
LEAB 


OCTAL REGISTER-TRANSCEIVER, 
THREE-STATE, NON-INVERTING 
CD54/74FCT543 


AO 
Al 
A2 
A3 
B4 
AS 


A6 
A7 


OEAB 
OEBA 


OCTAL-BUS TRANSCEIVER, THREE-STATE, NON-INVERTING 


CD54/74FCT623 


DO Qo 

D1 Q1 

D2 Q2 

D3 Q3 

D4 Q4 

D5 Q5 

D6 Q6 

D7 Q7 

OE Voc = 20 
cP GND = 10 


OCTAL D-TYPE FLIP-FLOP, 


THREE-STATE, POSITIVE-EDGE TRIGGER, 


NON-INVERTING 
CD54/74FCT374, CD54/74FCT374AT 


DO Qo 
D1 Qi 
D2 Q2 
D3 Q3 
D4 Q4 
D5 Q5 
D6 Q6 
D7 Q7 
Te 

OE 

OCTAL TRANSPARENT LATCH, 


THREE-STATE, NON-INVERTING 
CD54/74FCT573, CD54/74FCT573AT 


OE1 
OE2 
OCTAL BUFFERS/LINE DRIVER, 
THREE-STATE, INVERTING 
CD54/74FCT540 


OCTAL BUFFER/LINE DRIVER, 
THREE-STATE, NON-INVERTING 


CD54/74FCT541 

574 564 
Do Qo a0 
D1 Qi Qi 
D2 Q2 2 
D3 Q3 Q3 
D4 Q4 @4 
D5 Q5 05 
D6 Q6 G6 
D7 Q7 @7 
OE Voc = 20 
cP GND = 10 


OCTAL D-TYPE FLIP-FLOP, THREE-STATE, 


POSITIVE-EDGE TRIGGERED, INVERTING 
CD54/74FCT564 


OCTAL D-TYPE FLIP-FLOP, THREE-STATE, 


POSITIVE-EDGE TRIGGERED, 
NON-INVERTING 
CD54/74FCT574, CD54/74FCT574AT 


GENERAL 
INFORMATION 


- AO : = Bo 
19 
B1 si 6 18 = 
a ew 7 17 62) B 
2 DATA < A3 : . B34 pata 
B3 PORT | A4 B4| PORT 
BA AS - -F BS 
sia = 1 13 si 
aa A7 B7 
ay 4% DATA 
B7 Ge = SAB Soest 
DIR = SBA SOURCES SELECTION 
PLP.{CAB CLOCK INPUTS 
FLOP \CBA CLOCK 


OCTAL BUS TRANSCEIVER/ REGISTER, THREE-STATE, 


NON-INVERTING 


CD54/74FCT646, CD54/74FCT646AT 
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FCT CMOS Logic Functional Diagrams (continued) 


Ao 4 20 Bo es 4 20 = 
A BI At : - Bt 
A | A2 g 18 B2] B A | A2 7 , B2] B 
DATA < A3 r 16 B35 DATA DATA < A3 r 46 B3 5 DATA 
PORT | A4 B4] PORT PORT | A4 B4| PORT 
AS 15 BS AS 2 = BS 
ka 10 14 se aa 10 14 ssa 
a 11 13 B7 pee 11 13 ae 
_— 21 ¥ 2 DATA __ 21 Y 2 DATA 
OEBA 3 3p SAB SOURCE \ source OEBA 3 32 SAB reorient 
OEAB 5 SBA SOURCES SELECTION OEAB 5 SBA SOURCES SELECTION 
ips, doen CLOCK INPUTS dip he CLOCK 35 INPUTS 
FLOP \CBA CLOCK FLOP \CBA CLOCK 


OCTAL BUS TRANSCEIVER/REGISTER, 
THREE-STATE, INVERTING 
CD54/74FCT651 


OCTAL BUS TRANSCEIVER/REGISTER, 
THREE-STATE, NON-INVERTING 


OCTAL BUS TRANSCEIVER/ REGISTER, OPEN-DRAIN 
(A SIDE), THREE-STATE (B-SIDE), INVERTING 
CD54/74FCT653 


OCTAL BUS TRANSCEIVER/ REGISTER, OPEN-DRAIN 
(A SIDE), THREE-STATE (B-SIDE), NON-INVERTING 


CD54/74FCT652 CD54/74FCT654 
821A 822A 841A 842A 

Do Qo a0 823A 824A Do Qo Qo 
D1 Qi ai DO Qo a0 D1 Qi ai 
D2 Q2 @ D1 Qi at D2 Q2 @2 
D3 Q3. G3 De Q2. Q2 D3 Q3  Q3 
D4 Q4 G4 D3 Q3 Q3 D4 Q4 Q4 
D5 as G5 “ = 2 D5 as a5 
DS Qs Gs D6 ae G6 oi G6 06 
07 qr ao D7 a7 7 wl oe 
D8 Qs Qs D8 Qs a8 D8 Qs Q8 
D9 re ae) CE cP Dg as «(9 
OE OE MR Le 

cP OE 


10-BIT D-TYPE FLIP-FLOP, 
THREE-STATE, POSITIVE-EDGE 
TRIGGERED, NON-INVERTING 
CD54/74FCT821A 


10-BIT D-TYPE FLIP-FLOP, 
THREE-STATE, POSITIVE-EDGE 
TRIGGERED, INVERTING 
CD54/74FCT822A 


AriseRRPERee 
< 
5 


P 


9-BIT TRANSPARENT LATCH, 
THREE-STATE, NON-INVERTING 
CD54/74FCTB43A 


9-BIT TRANSPARENT LATCH, 
THREE-STATE, INVERTING 
CD54/74FCT844A 


9-BIT D-TYPE FLIP-FLOP, THREE-STATE, 
POSITIVE-EDGE TRIGGERED, 
NON-INVERTING 
CD54/74FCT823A 


9-BIT D-TYPE FLIP-FLOP, THREE-STATE, 
POSITIVE-EDGE TRIGGERED, INVERTING 
CD54/74FCT824A 


10-BIT BUS TRANSCEIVER, 
THREE-STATE, NON-INVERTING 
CD54/74FCT861A 
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10-BIT TRANSPARENT LATCH, 
THREE-STATE, NON-INVERTING 
CD54/74FCT841A 


10-BIT TRANSPARENT LATCH, 
THREE-STATE, INVERTING 
CD54/74FCT842A 


9-BIT BUS TRANSCEIVER, 
THREE-STATE, NON-INVERTING 
CD54/74FCT863A 
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FCT CMOS Logic Functional Diagrams (continued) 


CEA 
CPA 
OEB AO BO 
AO Bo Al B1 
@ @ 
e e A2 B2 
e @ 
AT B7 A3 B3 
A4 B4 
A5 BS 
A6 B6 
A7 B7 
cal CPB OE ap 
CEB OEpa ™ 
OCTAL REGISTER-TRANSCEIVER, THREE-STATE, OCTAL BUS TRANSCEIVER, THREE-STATE (B SIDE), a6 
NON-INVERTING OPEN-DRAIN (A SIDE), NON-INVERTING <-_ 
CD54/74FCT2952A CD54/74FCT7623 o = 
= tc 
6 ve) 
* p s LL. 
CD4000 CMOS Logic Functional Diagrams z 
Vpp 


J=A+B+C+D 


4 1 
eee faa} Dees 
Dg +4 
7 
Vss 
QUAD 2-INPUT NOR GATE DUAL 4-INPUT NOR GATE 18-STAGE STATIC SHIFT REGISTER 


CD4001B, CD4001UB CD4002B CD4006B 
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CD4000 CMOS Logic Functional Diagrams (continued) 


Vss =7 
Vpp = 14 


DUAL COMPLEMENTARY PAIR 
PLUS INVERTER 
CD4007UB 


Vcc 
Vss 


HEX BUFFER/CONVERTER, 
NON-INVERTING TYPE 
CD4010B 


HIGH SPEED . 


Cy " 
(CARRY-IN) 


Vpp = 16 
Vss = 8 


4-BIT FULL ADDER WITH PARALLEL 


CARRY OUT 
CD4008B 


QUAD 2-INPUT NAND GATE 
CD4011B, CD4011UB 
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Vss Vpp = 16 


NC =13 


HEX BUFFER/CONVERTER, 
INVERTING TYPE 
CD4009UB 


J=AeBeCeD 


DUAL 4-INPUT NAND GATE 
CD4012B 
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CD4000 CMOS Logic Functional Diagrams (continued) 


SET, 
D, 
CLOCK, 
PARALLEL/ 
SERIAL 
BEBE CONTROL 
SET. 41 
SERIAL IN 
Do 
CLOCK, ne 
RESET2 


DUAL D FLIP-FLOP WITH SET/ 


PAR.IN DD 
en en, 
12345678 


8-STAGE SYNCHRONOUS SHIFT 


16 DATA a 
CLOCK 
RESET, 


DATA p 


CLOCKg 


° 


BUFFERED 
OUT 


RESETp 


DUAL 4-STAGE STATIC SHIFT REGISTER 


RESET CAPABILITY REGISTER WITH PARALLEL OR SERIAL WITH SERIAL INPUT/PARALLEL OUTPUT 
CD4013B INPUT/SERIAL OUTPUT CD4015B 
CD4014B 

Vpp 
IN/OUT 
SIG A “oO” 
OUT/N ‘as 
CLOCK 14 “gn 
OUT/N 
CLOCK INHIBIT 13 “gn 
~ RESET _15 “4” | DECODED 
IN/OUT “g» > DECIMAL 
ugn | OUTPUTS 
CONTROL, ia 
“ge 
CONTROL, sais 
Vss CARRY 
OUT 
QUAD BILATERAL SWITCH DECADE COUNTER/DIVIDER WITH 
CD4016B 10 DECODED DECIMAL OUTPUTS 
CD4017B 
JAM INPUTS Ka Ke 


Vop 


“4 ” “a” “<Q” 74" “5” 


PRESET - 
ENABLE a1 
CLOCK Q2 
= BUFFERED 
DATA Q3 ail 
RESET Os 
as 
Vss 
PRESETTABLE DIVIDE-BY-“N” COUNTER 
FIXED OR PROGRAMMABLE 
CD4018B 


Vss 


QUAD AND/OR SELECT GATE 
CD4019B 
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PAR. IN 


1234567 8 Vpp 
71615)4h3)4/1 16 


PARALLEL/ 


SERIAL 
CONTROL 
12 BUFFERED 
OUTPUTS o 
6 
Q 
M4 cr 
SERIAL IN a Sud 
L 
10 = 
am 
CLOCK Q, 
Vss 
14-STAGE BINARY RIPPLE COUNTER 8-STAGE STATIC SHIFT REGISTER ASYNCHRONOUS PARALLEL 
CD4020B OR SYNCHRONOUS SERIAL INPUT/SERIAL OUTPUT 


CD4021B 


INPUT 1 
“o” PULSES Qi 
“| ” Q2 
“2” RESET - : 
“3”! DECODED 
DESnAL SUTERED 
“4”! OUT Q4 
“— 
Q5 
“ge” 
bial ad Q6 
CARRY OUT NC = 8, 10, 13 a7 
DIVIDE-BY-8 COUNTER/ DIVIDER WITH TRIPLE 3-INPUT NAND GATE 7-STAGE RIPPLE-CARRY BINARY 
8 DECODED DECIMAL OUTPUTS CD4023B COUNTER/DIVIDER 
CD4022B CD4024B 
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SET, 
10A 


128 Jy 


13¢ 


CLOCK Ky 
INHIBIT 9D 7 
DECODED _cLock, 
45 OUTPUTS 
E 
RESET RESET, 
F SET, 
G ls 
CARRY OUT Ke 
DISPLAY 
DISPLAY ENABLE OUT CLOCK, a 
JeAsE+€ mia UNGATED “C” 7 © 
- 
SEGMENT om 
RESET, us 
= © 
ul oO 
TRIPLE 3-INPUT NOR GATE DECADE COUNTER/DIVIDER WITH DUALJ-K MASTER-SLAVE FLIP-FLOP WITH O = 
CD4025B 7-SEGMENT DISPLAY OUTPUTS SET-RESET CAPABILITY = 
AND DISPLAY ENABLE CD4027B 
CD4026B 
7 — JAM INPUTS 
BOOTS sel ye] |] Bee arco : 
1 (1 OF 8) ENABLE) 5 
2 
& 3 BINARY/ 
BCD ‘ BUFFERED DECADE 9 
ers | 14 : peeanen og p BUFFERED 
OUTPUTS 14 OUTPUTS 
6 (1 OF 10) UP/DOWN 10 
11 
7 
f 
15 
CARRY 
8 OUT 
Vss 
BCD-TO-DECIMAL DECODER PRESETTABLE UP/DOWN COUNTER, BINARY OR BCD-DECADE 


CD4028B CD4029B 
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; 14 


Yoo DATA 


MODE 10 ICONTROL 


A H CONT. 
RECIRC 4 
J a DATA 2 
IN DATA 
¥ - OUT 


CLOCK 2 | CLOCK 


c L IN LOGIC 
D F 
DELAYED 
Vss E Vpp = 16 CLOCK 
J=AQB L=E@F Vss = 8 OUT 


K=C®D M=G@H NC = 3, 4, 11, 12, 13, 14 


QUAD EXCLUSIVE-OR GATE 64-STAGE STATIC SHIFT REGISTER 


CD4030B CD4031B 
SI 
AE 
AIB 
AIS 
P/S 
CL 
a PARALLEL IN 
| lar ast 
- si 
ed 
Leama 
anne 
1) 6 ” 
wi — Ww 
Z -—] STAGES z 
— 
= Sessa = 
ee a 
< hint a Pry 
om Vss=8 Q1/Qi Q2Q2 a3/03 a4/a4 
SI ee 
AB BS T/C OUT 


8-STAGE STATIC BIDIRECTIONAL 4-STAGE PARALLEL IN/PARALLEL OUT 
PARALLEL/ SERIAL INPUT/OUTPUT BUS SHIFT REGISTER WITH J-K SERIAL INPUTS 
REGISTER AND TRUE/COMPLEMENT OUTPUTS 
CD4034B CD4035B 
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13¢], 
DECODED 
OUTPUTS 


CARRY OUT 


RIPPLE 
BLK 
8 OUT 


Vv 
IN ss 


DECADE COUNTER/ DIVIDER WITH 
7-SEGMENT DISPLAY OUTPUTS AND 
RIPPLE BLANKING 
CD4033B 


> 
INPUT 
PULSES 


12-STAGE Q7 | 12 
RIPPLE gg ( BUFFERED 


OUTPUTS 
COUNTER Qs 


RESET 


12-STAGE RIPPLE-CARRY BINARY 
COUNTER/ DIVIDER 
CD4040B 
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A 
Sy 
Ry 
B 
S2 
Ra 
c S3 
R3 
S4 rs 
| 
D Ra <q 
cad 
— POLARITY ENABLE oy = 
ss= cc 
Vpop = 14 N=D Vpp (6) 62 
Vss =. 


QUAD TRUE/COMPLEMENT BUFFER QUAD CLOCKED “D” LATCH QUAD THREE-STATE NOR R/S LATCH 
CD4041UB CD4042B CD4043B 
m1 Sp G) 
S$; 
Re 
So 
R 
3 Y+D 
$3 : PW . ie oe We: (a) 
21 SHAPER 

STAGE . 

RIPPLE | = 
R4 COUNTER | 2 PW “ > i ee G) 
S4 a SHAPER 

) 
ENABLE Vpp =3 
Vss = 14 


NC =4, 5,6, 9, 10, 11, 12, 13 


QUAD THREE-STATE NAND R/S LATCH 
CD4044B 


21-STAGE COUNTER 
CD4045B 
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Ci LOW 
PASS 


FILTER 


Vss 
SOURCE 


Vss FOLLOWER 


V 
$ Rs ss 


INHIBIT 


MICROPOWER PHASE-LOCKED LOOP 
CD4046B 


C-TIMING (3) (1) (2) R-TIMING 


Seen eeeneeeeeneesncenaa = ssAeeseeeneesesSBe Bese evnesceau 


Re \ OSCILLATOR OUT 
COMMON ee 4 > 


a 
a 
G3) 
ASTABLE Q 
© )—————]_ asTABLe LOW POWER 7 >) 
ASTABLE ' orb ASTABLE DIVIDER pa a 
‘| CONTROL MULTIVIBRATOR ; Sela 
: 
-TRIGGER ; 


4 
: RETRIGGER 
EXTERNAL ! CONTROL 


LOW-POWER MONOSTABLE/ASTABLE MULTIVIBRATOR 
CD4047B 
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BINARY CONTROL INPUTS 
en 


FUNCTION CONTROL 
in, THREE-STATE 
Ka Kg Ke Kp CONTROL 


INPUTS 


J OUTPUT 


E 
F 
G 
H 
INPUTS 
Vss = 8 
Vpp = 16 


MULTI-FUNCTION EXPANDABLE 
8-INPUT GATE 
CD4048B 


COMMON 
OUT/N 
2 
CHANNELS 
IN/OUT 
4 
5 
6 
7 
10} 9] 6|VYpp=16 
A Vss = 8 
CONTROL, B Vee=7 
c 
INH 
SINGLE 8-CHANNEL ANALOG 
MULTIPLEXER/DEMULTIPLEXER 


CD4051B 


9 10k 
D J=D 
11 —— 
E K=E 
14 i. « 
F L=F 
1 
Vec 
8 
Vss 
NC =13 
NC =16 
HEX BUFFER/CONVERTER 
INVERTING TYPE 
CD4049UB 
12 
a 13 
“y” 4 acy? 
CHANNELS ¢  ,, ier 
IN/OUT OUT/IN 


ever 1 
CHANNELS 
IN/OUT | 2 
3 “ye 
COMMON 
OUT/IN 
A Vpp = 16 
CONTROL . Vsg =8 
Vege =7 
INH - 


DIFFERENTIAL 4-CHANNEL ANALOG 
MULTIPLEXER/DEMULTIPLEXER 
CD4052B 
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9 10 
D J=D 
11 12 
E K=E 
14 15 
F L=F a 
— 2p 
cc - 
Ves = rs 
NC =13 oj © 
NC = 16 =z 
HEX BUFFER/CONVERTER 
NON-INVERTING TYPE 
CD4050B 


AX OR 


BX AY OUT/IN 
IN/OUT 15 
BY BX OR 
BY OUT/IN 
CX 4 
IN/OUT CX OR 
CY CY OUT/IN 


A Vpp = 16 
CONTROLS B Vss = 8 
Cc Veg =7 


INH 


TRIPLE 2-CHANNEL MULTIPLEXER/ 
DEMULTIPLEXER 
CD4053B 


Logic Selection Guide 


CD4000 CMOS Logic Functional Diagrams (continued) 


4 
IN 4@S)}4] LATCH (3) 2(s) 
‘ ‘OUT 4 
STROBE 441 > z|2'(3) 
‘ 6 a 
‘ ‘ oO 
“Lae @ Bag ; 
Ga) ore BCD TO 3 
ied siarrcnal Ipanesst| O 7- SEGMENT u 
; } DECODER 
In 2G) 7,0 oe : 
’ » OUT 2 } 
STROBE 2(12)4 , DISPLAY } 
FREQ. IN 
IN1@)z] LATCH 3 
’ ‘ OUT 1 
STROBE 1(10)+ N : 
‘ ‘ 
DISPLAY } : ; 
PR eccrine eet 8 8 RII renee 
DISPLAY 
ALL INPUTS PROTECTED BY silacraiaeaial 
COS/MOS PROTECTION NETWORK 
4-SEGMENT LIQUID CRYSTAL DISPLAY DRIVER BCD-TO-7-SEGMENT DECODER/DRIVER WITH 
CD4054B “DISPLAY-FREQUENCY” OUTPUT LIQUID-CRYSTAL 
DISPLAY DRIVER 
CD4055B 
2° A 
1 
sep | 2 B 
INPUTS 
Z LEVEL Cc 
- SHIFTERS : baa DISPLAY > $ 7-SEGMENT 
DECODER sialic OUTPUTS 
STROBE E 
DISPLAY E 
FREQ IN 
G 


BCD-TO-7-SEGMENT DECODER/DRIVER WITH STROBED-LATCH FUNCTION LIQUID-CRYSTAL DISPLAY DRIVER 
CD4056B 


1-56 


OUT 


Logic Selection Guide 


CD4000 CMOS Logic Functional Diagrams (continued) 


PROGRAM JAM INPUTS (BCD) 


YVYOO OWM™D®D WOOD WOOF 


Ji} J2] J3] J4 J5| JG} J7 | JS J9 | J10) J11] J12 J13 [J14 | J15 | J16 
PRESETTABLE LOGIC 


in CO 


PE 


FIRST 
COUNTING COUNTING 
CLOCK SECTION SECTION 


+1, 2,2, 4,8 


INPUT + 10,8, 5, 4, 2 


RECOGNITION 
GATING 


GENERAL 
INFORMATION 


Vcc cimeaneae cane 


FPPAAPASFTAABAASASHSAPSASSSSASASAAGSATAATAASASe 


Q— 
anent © Ks MODE PRESET 
sapGrE o CONTROL ENABLE 


OUTPUT DIVIDE-BY-N 
LATCH STAGE OUTPUT 
ENABLE 


PROGRAMMABLE DIVIDE-BY-“N” COUNTER 
CD4059A 


Ao 
WORD A 4" IN/OUT Vpp 
SIGA » 
OUTAN CONTROL A 
14 STAGE 
RIPPLE | 
COUNTER A>B OUTAN CONTROL D 
AND CASCADING J ap SIGB 4 
OSCILLATOR INPUTS 
A<B IN/OUT IN/OUT 
40 SIGD 
Bo CONTROL B OUT/IN 
B1 : 
WORD B CONTROL C OUT/N 
82 7 SIG C 
Vpp = 16 Vss IN/OUT 
Vsg = 8 
14-STAGE RIPPLE-CARRY BINARY 4-BIT MAGNITUDE COMPARATOR QUAD BILATERAL SWITCH 
COUNTER/DIVIDER AND OSCILLATOR CD4063B CD4066B 


CD4060B 
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1 2 - 
2 
A 
3 3 > 4 a 
B B H=B 
4 
c 
5 K : ‘ 
J 
B D aan J=D 
F JzxzAeBeCeDeoEcokFeGeH 
‘ K=zAeBeCeDeEoFeGeH re 44 _ 
Vpp = 14 E K=E 
" Vss =7 
6, 8 = NO CONNECTION Vpp = 14 13 12 * 
L=F 
Vss =7 
16-CHANNEL MULTIPLEXER/ 8-INPUT NAND/AND GATE HEX INVERTER 
DEMULTIPLEXER CD4068B CD4069UB 
CD4067B 
Vpp 
A 
B A 
JeA@B B A B 
M=G@uH D c D 
L=EQOrF c F E 
E F 
Vss =7 F 
Vpp = 14 H G 
G G bi 
4 
QUAD EXECUTIVE-OR GATE QUAD 2-INPUT OR GATE DUAL 4-INPUT OR GATE 
CD4070B CD4071B CD4072B 
Von DATA INPUT OUTPUT 
DISABLE DISABLE 
G1 G2 CLOCK M N 
A c 
B :) 
Cc A 
D F 
4 D-TYPE 
€ E FLIP/FLOP 
WITH 
F D AND/OR 
I I LOGIC 
H 
G 
15 Vss =8 
RESET Vpp = 16 
TRIPLE 3-INPUT AND GATE TRIPLE 3-INPUT OR GATE 4-BIT D-TYPE REGISTER 
CD4073B CD4075B CD4076B 
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2 Vpp 
A 
3 
A 
B c nn 
J =A@B c D 2 K 
K=c@pD Cc 
D J D 
- E 
os 40 an ae F 
L=E@F F F J=A+B+C+D+E+F+GsH . 
G a K=A+B+C+D+E+F+G+H H 
H 12 NO CONNECTION =6, 8 
H Veo u7 
ss - 
Vop =14 Vss 
QUAD EXCLUSIVE-NOR GATE 8-INPUT NOR/OR GATE QUAD 2-INPUT AND GATE 
CD4077B CD4078B CD4081B = 
2 2} 
- 
INHIBIT/EXP c< 
10 10 w= 
INHIBIT 1 ze 
Vop eral ri i O 
Bi B - 2 
a: 3 gy = 
D C1 13 12 
Cc D1 Cc 
: > 13 
A INHIBIT 2 . 
& Aa ; : LOGIC 1 = HIGH 
B2 4 7 
F : E2 LOGIC 0 = LOW 
| Vss = 7 
11 NC=4 
Vop = 14 E =z INHIBIT + AB + CD ENABLE/EXP 
Vss =7 LOGIC 1 = HIGH ee eae ee ae 
LOGIC 0 = LOW J =INH + ENABLE + AB + CD + EF + GH 
DUAL 4-INPUT AND GATE DUAL 2-WIDE, 2-INPUT AND-OR-INVERT EXPANDABLE 4-WIDE, 2-INPUT 
CD4082B (AOI) GATE AND-OR-INVERT (AOI!) GATE 
CD4085B CD4086B 
BINARY RATE 
SELECT INPUTS 
CLOCK 
INHIBIT 


(CARRY) IN 
ns 
11 


SET TO 
aa | 5” 


BINARY 
COUNTER 


RATE 


OUTPUTS 
“45” OUT 


INHIBIT (CARRY) OUT 


BINARY RATE MULTIPLIER QUAD 2-INPUT NAND SCHMITT TRIGGER 
CD4089B CD4093B 
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10 


8-STAGE Qs SERIAL 
SHIFT , OUTPUTS 
REGISTER Q's 
8-BIT 
STROBE 1] oRAGE 
REGISTER 
OUTPUT 
ENABLE 15] THREE-STATE | Vpp = 16 
OUTPUTS Vsg = 8 


PARALLEL OUTPUTS Q1 - Q8 
(TERMINALS 4, 5, 6, 7, 14, 
13, 12, 11, RESPECTIVELY) 
8-STAGE SHIFT-AND-STORE 
BUS REGISTER 


CD4094B 


X , 
IN/OUT)! 
’ "i 


cae TS | 

: Y 

y}! , OUT/IN 
— 


a é 
IN/OUT 


Vgg = 12 
DIFFERENTIAL 8-CHANNEL 


MULTIPLEXER/DEMULTIPLEXER 
CD4097B 


THREE-STATE 4 


OUTPUT DISABLE 
INHIBIT at 
D1 
D2 Q2 
D3 Q3 
pa 12 Q4 
11 
V 16 
DD = ps 2 Q5 
Vss =8 
14 
pe Q6 


STROBED HEX INVERTER/BUFFER 
CD4502B 


K3 
RESET Vpp = 14 
Vss =7 
NC =1 


GATED J-K MASTER-SLAVE FLIP-FLOP, 
NON-INVERTING INPUTS 
CD4095B 


Vpp 


DUAL MONOSTABLE MULTIVIBRATOR 
CD4098B 


DISABLE A 


D1 


D3 


Vpp = 16 
Vss =8 D6 
DISABLE B 


HEX BUFFER, THREE-STATE, 
NON-INVERTING 
CD4503B 
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RESET 


GATED J-K MASTER-SLAVE FLIP-FLOP, IN- 
VERTING AND NON-INVERTING INPUTS 


CD4096B 


WRITE DISABLE 
DATA 


RESET 
Vpp = 16 


Vss = 8 


8-BIT ADDRESSABLE LATCH 
CD4099B 


Voc Vpp 
Aout Fout 

Ain Fin 
Bout SELECT 

Bin Eout 
Court EIn 

Cin Dout 

Vss Din 


HEX VOLTAGE LEVEL SHIFTER 
CD4504B 
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OUTPUT 
DISABLE 


DOA 


D3A 
STROBE 


RESET 


OUTPUT 
DISABLE 


DOB 

D1iB 

D2B 

D3B 
STROBE 
RESET 


ie De ina 
: 
i?) 
<= 
Leseatl 
2) 
g 
> 
mi 


t 


DUAL 4-BIT LATCH 
CD4508B 


THREE- 
STATE DISABLE 


INHIBIT 


DO-1 
D1-2 


CHANNEL) D3-4 
INPUTS 


D5-6 
D6-7 
D7-9 


A-11 
SELECT 
c— B-12 


C-13 


8-CHANNEL DATA SELECTOR 
CD4512B 


PRESET 


ENABLE 
ny ai 
P2 Q2 
P3 Q3 
P4 Q4 
CLOCK 
UP/DOWN 
5 CARRY OUT 


CARRY IN 
9 Vpp = 16 


Veg = 8 
RESET = 


BCD PRESETTABLE UP/DOWN COUNTER 
CD4510B 


4-BIT LATCH/4-TO-16 LINE DECODER, 
OUTPUT “HIGH” ON SELECT 
CD4514B 


4-BIT LATCH/4-TO-16 LINE DECODER, 
OUTPUT “LOW” ON SELECT 
CD4515B 
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BCD INPUTS 
xamooomo 
ony, moons p>, 
7-SEGMENT 
OUTPUTS 


LE/STROBE' BL 


Vpp = 16 
Vss = 8 


BCD-TO-7-SEGMENT LATCH 
DECODER DRIVER 
CD4511B 


PRESET 
ENABLE 


P1 : 


P2 
P3 
P4 


CLOCK 


UP/DOWN 


CERRY I CARRY OUT 
9 Vpp = 16 
RESET scl 
BINARY PRESETTABLE UP/DOWN 
COUNTER 
CD4516B 


GENERAL 
INFORMATION 
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_4(12) 


CLOCK 64-BIT 


SHIFT 
REGISTER 


* _7(9) 
DATA (D1) 374) 


WRITE ENABLE 1(15) | 6(10) | 2(14) | 5(11) | 


WE = 0 -~-Q16~~-Q32 ~~ Q48°-- Q64 
WE =1°~-~ D17?~~ D33-~~-D49~~-HIZ 


1 OF 2 SHIFT REGISTERS TERMINAL 
NUMBERS IN PARENTHESES ARE 


FOR 2ND HALF 
Vpp = 16 
Vss =8 
DUAL 64-BIT SHIFT REGISTER DUAL UP COUNTER, BCD 4-BIT AND/OR SELECTOR, QUAD 
CD4517B CD4518B 2-CHANNEL DATA SELECTOR, 
OR QUAD EXCLUSIVE NOR GATE 
DUAL UP COUNTER, BINARY CD4519B 
CD4520B 
CASCADE 
FEEDBACK BCD RATE 
SELECT INPUTS 
RESET Q18 Po Qo ——, STROBE 
— ABCDI4 
Pt ‘i ee 14152 3 | CASCADE 
Q20 11 
P2 Q2 + 
Vpp’ 21 INHIBIT out] ¢ 
, P3 Q3__— (CARRY) RATE a) 
Vss a22 IN SELECT |a-( ZE 
4 : re) 
IN 1 a23 CLOCK SET T1G|COUNTER 
IN 2 Q24 CLOCK “0” NINE 
INHIBIT en 
ouTi ’ a “9”OUT  Vpp=16 
4 Do = 16 CLEAR Vsg = 8 
OUT 2 Seat t PRESET ENABLE Vop = PIN 16 ——— 
Vsg = PIN 8 (CARRY) OUT 
MASTER RESET 
24-STAGE FREQUENCY DIVIDER PROGRAMMABLE BCD DIVIDE-BY-“N” BCD RATE MULTIPLIER 
CD4521B COUNTER CD4527B 
CD4522B 
STROBE X 
STROBE Y 4 
D7 fe Q2 
XO D6 ri Qi 
x1 DS 4 Q0 
D4 PRIORITY 
-_ - D3 13] ‘seLect 
x9 : 
YO " 
Y1 Ww 
50 tee 
Y2 EO 
Y3 
Vpp = PIN 16 
A Vss = PIN 8 Vpp = 16 GS 
B Vss =8 
DUAL 4-CHANNEL ANALOG DATA SELECTOR 8-BIT PRIORITY ENCODER 
CD4529B CD4532B 
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8 - BYPASS 
SET ? 6 
4 
RESET 
v 2 aa A 
OSC 
LOGIC 
INHIBIT Rc 
IN CLOCK 8 Cre 
> he > INHIBIT ik a BYPASS RS 
+ LOGIC LOGIC AR 
OUT 1 MR 
. ao 13, MODE 
OUT 2 10 
= BINARY J BO" nicer aia 
SELECT ] c 0} SELECT 
D Vpp = PIN 14 
CLOCK Vpp = 16 MONO o— —_ PIN 7 z 
° ss = 
= Vsg = 8 IN 2 
INHIBIT 22 
cc 
PROGRAMMABLE TIMER PROGRAMMABLE TIMER = = 
CD4536B CD4541B wo 
Ow 
= 


TO 7 - SEGMENT 
7 - SEGMENT OUTPUTS A 
DECODER 5 
E 
A 
B 
E 
Vss 
BCD-TO-7-SEGMENT LATCH/DECODER/DRIVER DUAL BINARY-TO-1-OF-4 DECODER/ 
CD4543B DEMULTIPLEXER OUTPUT “HIGH” 
ON SELECT 
CD4555B 
CARRY IN 
CLOCK A Q0A 
ry Q1iA 
A ie Al $1 CLOCK B Q 
Qi 2A 
a2 a s? + 5/6 = 
j ox] A3 S3 Q0B 
, = AA a +TR Q1B 
ar ade Q2B 
] 
Ba RESET Vpp = PIN 16 
CARRY OUT Vs = PIN 8 
DUAL BINARY-TO-1-OF-4 DECODER/ NBCD ADDER INDUSTRIAL TIME-BASE GENERATOR 
DEMULTIPLEXER OUTPUT CD4560B CD4566B 
“LOW” ON SELECT 
CD4556B 
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HEX GATE 
CD4572UB 


Vpp 


D1 SEGMENT 
OUTPUTS 


BACKPLANE 
INPUT/OUTPUT 


D2 SEGMENT 
OUTPUTS 


ooaonriogk ®W©RNnN = 


D3 SEGMENT 
OUTPUTS 


D4 SEGMENT 
OUTPUT 


G 


P=GeH 


CASCADING? a y 5 


WORD “A’ 


A>B 


INPUTS 
A<B 


WORD “B’ 


4-BIT MAGNITUDE COMPARATOR 


CD4585B 
Vpp 
D1 SEGMENT D1 SEGMENT 
OUTPUTS OUTPUTS 
BACKPLANE 
OSCILLATOR INPUT/OUTPUT 
INPUT 
Vss 
DIGIT D2 SEGMENT 
SELECT OUTPUTS 
INPUTS 
DATA 
INPUTS 
D3 SEGMENT 
OUTPUTS 
D4 SEGMENT 
OUTPUTS 
D4 SEGMENT 
OUTPUT 


WRITE DISABLE 
DATA 
AQ 
Ai 
A2 
Vss = 8 
8-BIT ADDRESSABLE LATCH 


oonrowgrk WN =—~ 


CD4724B 


D1 SEGMENT 
OUTPUTS 


OSCILLATOR 
INPUT 


Vss 
CHIP SELECT 


DIGIT SELECT 
CODE 


DATA 
INPUTS 


D4 SEGMENT 
OUTPUTS 


FOUR-DIGIT LCD DECODERS-DRIVERS 
CD7211/211A 
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DELAY, GENLOCK TO RESISTOR CONNECTION FOR 


CRYSTAL OSCILLATOR GENLOCK OSCILLATOR 
CRYSTAL OSCILLATOR MASTER FREQUENCY 
FEEDBACK TAP INPUT 
. R-C CONNECTION FOR 
ss GENLOCK OSCILLATOR 
HORIZONTAL DRIVE DELAY, GENLOCK TO 
OUTPUT CRYSTAL OSCILLATOR 
COMPOSITE/MIXED GENLOCK INPUT 
SYNC. OUTPUT (COMPOSITE SYNC.) 
GENLOCK OSCILLATOR 7 
CAPACITOR CONNECTION DD 
MIXED BEAM BLANKING 525 LINE TO 625 LINE 
OUTPUT OPERATION SWITCH 
VERTICAL COUNTER RESET VERTICAL PROCESSING 
TO FIRST EQUALIZING PULSE BLANKING OUTPUT 
= 
VERTICAL DRIVE OUTPUT ereee Sars ote ae 190 
OUTPUT 7= 
VERTICAL RESET TO FIRST FRAME SYNC. OUTPUT c< 
VERTICAL SYNC. PULSE (ODD FIELD) - = 
HORIZONTAL CLAMP HORIZONTAL PROCESSING Ke) 
OUTPUT BLANKING OUTPUT ) i 
y MIXED PROCESSING = 
$s BLANKING OUTPUT 


NOTE: PINS 3 AND 12 MUST BE TIED TOGETHER 


DUAL PRECISION MONOSTABLE LS!| SYNC GENERATOR 
MULTIVIBRATOR CD22402 
CD14538B 
LEFT/RIGHT SPE 
CONTROL 15 


SHIFT 
RIGHT 


8 - STAGE 
DOWN 
COUNTER 
IN 


NC = 1, 5, 7, Vpp = 16 13 14 
10,14,15 Recincutate Yss=8 1 
CONTROL 
32kHz QUARTZ ANALOG CLOCK CIRCUIT 32-STAGE STATIC LEFT/RIGHT 8-STAGE PRESETTABLE SYNCHRONOUS 
CD22777 SHIFT REGISTER DOWN COUNTER, 2-DECADE BCD 
CD40100B CD40102B 


8-STAGE PRESETTABLE SYNCHRONOUS 
DOWN COUNTER, 8-BIT BINARY 
CD40103B 
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THREE-STATE 


C= AvB 
32D 
2(4) 
Vss 
Pe DvE 
6(10) 
Vss 


Vssg = 4 (7) 


NOTE: Numbers in parentheses for 
CD40107BF, others for CD40107BE 


DUAL 2-INPUT NAND BUFFER/DRIVER 
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CD4000 CMOS Logic Functional Diagrams (continued) 
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CD4000 CMOS Logic Functional Diagrams (continued) 
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Technical Overview 


Description 


The Harris HC/HCT series of high speed CMOS integrated 
circuits (QMOS) includes a functionally complete set of 
LSTTL equivalent types and selected equivalent CMOS 
CD4000 series types. The CD4000 series types selected are 
unique to the CMOS process. These types are readily pro- 
duced by the highly versatile CMOS technology, but cannot 
be implemented by the more restrictive bipolar technology. 
Each CMOS circuit function is offered in two basic logic 
series, as follows: 


CD54/74HCTXXXX-Series Types. These feature LSTTL 
input voltage level compatibility and provide high speed 
CMOS direct drop-in replacements of LSTTL devices. 


CD54/74HCXXXX-Series Types. These feature CMOS 
input voltage level compatibility and are intended for use in 
new second generation all CMOS systems. 


In addition, Harris offers a third category, CD54/74HCUXX, 
which includes unbuffered types intended for linear or high 
speed oscillator applications. 


The HC/HCT family consists of a comprehensive set of buff- 
ers, transceivers, and registers that are popular in computer 
systems. A wide variety of popular logic, MUXs, encoders/ 
decoders, counters, arithmetic units, mulitvibrators, display 
drivers, and phase-lock loops complete the family. 


Shown below is a breakdown of the HC/HCT family by logic 
function: 


THE HC/HCT FAMILY 
Device Function 


Inverters/Buffers/Bus Drivers 
Flip-Flops/Latches 

Bus Transceivers 

Registers 

Counters 

Decoders/Encoders 
Multiplexers (Analog and Digital) 
¢ Multivibrators 

¢ Schmitt Triggers 

e Phase-Lock Loops 

¢ Bilateral Switches 

¢ Arithmetic Circuits 

¢ Gates 

NOTE: Each function is available in both an HCT and HC version. 


Features 

¢ Functionally and Pin Compatible with Industry 54 and 74 
LSTTL-Series and CD4000B-Series Types 

¢ CMOS Outputs for Maximum Noise Margins 


¢ Fanout (Over Temperature): 
Standard Outputs - 10 LSTTL Loads 
Bus-Driver Outputs - 15 LSTTL Loads 


¢ Wide Operating Temperature Ranges 
COTAHCIGTINGU, .icesscaceeecawe -55°C to +125°C 
CUSCHCMIGIIIGU. + sarc nceweweee ee -55°C to +125°C 
e Balanced Propagation and Transition Times 
¢ Significant Power Reduction Compared to LSTTL Logic 


Series Features 


CD54HCXXXX and CD74HCXXXxX Series 

e 2V to 6V Operation 

¢ High Noise Immunity: Ny = 30%, Niy = 30% at Voc = 5V 

CD54HCTXXXX and CD74HCTXXXxX Series 

e 4.5V to 5.5V Operation 

¢ Direct LSTTL Input Logic Compatibility: V), 0.8V(Max), Vin 
= 2.0V (Min) 

¢ CMOS Input Compatibility: |),, ly stpHA at VoL, Vou 

Quantitative Comparison of HC/HCT and 

LSTTL Logic Types 


Harris HC and HCT logic types have many outstanding 
advantages when compared with the conventional high cur- 
rent LSTTL logic types which these types can replace in 
existing and new equipment designs that require devices 
operating at frequencies in the 20MHz to 30MHz range. 
Table 1 compares significant operating characteristics of the 
HC/HCT vs LSTTL logic families. 


TABLE 1. QUANTITATIVE COMPARISON OF HC/HCT AND 
LSTTL LOGIC TYPES 


/—ranawerers | "nomer™ | "usr 
PARAMETERS HC/HCT LSTTL 
QUIESCENT POWER 


OPERATING POWER 


Zz FREQUENCY FREQUENCY 


a 


Per 0.25mW | 2.5mW | 25mW F 60mW | 9O0mW 
Transceiver 
/Buffer 


OPERATING SUPPLY VOLTAGE 
(HC) 2V to 6V 
(HCT) 4.5V to5.5V] 4.75V to 5.25V 
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TABLE 1. QUANTITATIVE COMPARISON OF HC/HCT AND 
LSTTL LOGIC TYPES (Continued) 


74 SERIES 74 SERIES 
PARAMETERS HC/HCT LSTTL 
OPERATING TEMPERATURE RANGE 
-40°C to +85°C 


0°C to +70°C 


NOISE MARGIN AT 5V 


LS toLS (Hi/Low) LL. * 0.7V/0.4V 
HCT to HCT 2.9V/0.7V Fe 


INPUT SWITCHING VOLTAGE VARIATION WITH TEMPERATURE 
Vs t 60mV Vs + 200mV 


OUTPUT DRIVE CURRENT 


BUS 6mA (0.33V) 12mA (0.4V) 
Logic (Vo) 


TYPICAL OUTPUT TRANSITION TIME (Note 1) 


Source Current at 
Von = 2.4V 


HHL 
TYPICAL GATE PROPAGATION DELAY (Note 1) 


toyi/teLy 8ns/8ns 
Voc = 5V,C, = 15pF 


TYPICAL FF PROPAGATION DELAY 
14ns 


5 
| 


8ns/11ns 


teHL 
Voce = 5V,C, = 15pF 


teLH 
Voc = 5V,C, = 15pr 


TYPICAL CLOCK RATE OF AN FF 


INPUT CURRENT 


-0.4mA to -0.8mA 
40yA 


1pA 


THREE-STATE OUTPUT LEAKAGE CURRENT 


+5pA 
Confidence 


0.0019 
Harris Report 
NOTE: 


1. Loading coefficient = 0.055ns/pF (both HC/HCT and LSTTL). 


+20NA 


RELIABILITY 
%/1000 hours at 60% 


0.008 
RADC Report 


IC Structure 


The high speeds and low quiescent power dissipation that 
characterize the Harris HC/HCT family are made possible by 
utilizing a 3p, self-aligned silicon gate CMOS process. The 
3y. process minimizes the internal parasitic capacitances of 
the circuit, which results in increased switching speed. 


The polysilicon gates of the transistors are deposited over a 
thin gate oxide before the source and drain diffusions are 
defined. lon implantation is then used to form the source and 
drain areas, with the polysilicon gates acting as a mask for 
the implantation. The source and drain are automatically 
aligned to the gate, hence the expression “self-aligned-gate” 
process. In this manner, gate-to-source and gate-to-drain 
capacitances are minimized. Junction capacitances, which 
are proportional to the junction area, are also reduced 
because of the shallower diffusions. Figure 1 shows the par- 
asitic capacitances in a CMOS inverter. 


In contrast, the source and drain areas in a metal-gate 
CMOS process are formed before the gate is deposited. 


Moreover, the metal gate must overlap the source and drain 
to allow for alignment tolerances. These conditions result in 
higher overlap capacitances than those present in QMOS 
devices. The metal-gate process also employs deeper diffu- 
sions than those in the QMOS process and, consequently, 
has larger junction capacitances. 


FIGURE 1. PARASITIC CAPACITANCES IN A CMOS INVERTER 


The QMOS structure features a 3u gate length; the CD4000 
series structure has a gate length of 7p. The equation for the 
drain current of a MOSFET is: 


width 


’ 2 
se Vol — (Threshold Vol 
Ips K isn oltage) — (Threshold Voltage) J 


where K ’ is the “beta” of the MOSFET. Therefore, a shorter 
gate length results in higher drive capability, which in turn 
increases the speed at which a transistor can charge or dis- 
charge capacitance. 


The polysilicon in a silicon-gate process is also an intercon- 
nect layer, thus, there are three levels of interconnect (diffu- 
sion, polysilicon, and metal) instead of the two layers 
(diffusion and metal) present in a metal gate process. This 
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situation aids in making a more compact die. Figure 2 com- 
pares the cross sections of the 7 metal-gate CMOS struc- 
ture and the 3n QMOS structure. 


N-CHANNEL 


Pa ge a sae 


—— ——s CJ 
N+ P+ P+ N+ 


N-SUBSTRATE 


P-CHANNEL 
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A. CD4000B SERIES 


P-CHANNEL 


N-CHANNEL 


Via > Yi Lx > 


gid): 
oi 


45u 


B. QMOS 


FIGURE 2. CROSS-SECTIONAL VIEW OF: 
(A.) 71 CD4000B SERIES STRUCTURE 
(B.) 31 QMOS STRUCTURE 


Input Characteristics 


The inputs of QMOS devices are voltage level sensitive, and 
do not require current, except for input leakage. The defini- 
tive switching characteristics for the HC and HCT versions 
are illustrated in Figure 3 and Figure 4, respectively. 


= 
© 
< 
2 
> 
bh 
= | 
a 
he 
Pe | 
ro) : 
Yue 1 2 3 4 5 Vec 
INPUT VOLTAGE (V) 


FIGURE 3. TYPICAL SWITCHING CHARACTERISTICS OF 
HARRIS HC SERIES TYPES 


OUTPUT VOLTAGE (V) 


5 Vec 


1 14 2 3 4 
INPUT VOLTAGE (V) 


Vss 


FIGURE 4. TYPICAL SWITCHING CHARACTERISTICS OF 
HARRIS HCT SERIES TYPES 


System designers require the actual Min/Max range of 
expected input switching voltage over the temperature range 
of -55°C to +125°C. This vital information is contained in the 
curves of Figure 5 and Figure 6 for the HC and HCT families, 
respectively. 


The unbuffered HCU04 hex inverter has one stage of active 
inverting logic from input to output and, therefore, is a spe- 
cial case for input switching voltage as shown in Figure 7. 


Voc = 5.5V 
Ta = +25°C 


Vec = 4.5V 
Ta = +25°C 


= 4 60mV AT +60mV AT 
8 : , Ta=+125°C J Ta=-55°C 
6 -60mvV AT ; 
9 2 Ta =+1 25°C , 
5 é 
e 4 : 
=) ’ 
2 
2.05 MIN 2.85 MAX 
INPUT VOLTAGE (V) 
FIGURE 5. ACTUAL MIN/MAX SWITCHING CHARACTERISTICS 
OF HARRIS HC SERIES TYPES 
Voc = 4.5V Vec = 5.5V 
Ta = +25°C Ta = +25°C 
5 7 ’ ; 
S 4 : “1 oomy AT +100mV AT 
O Ta =4125°C | Ta=-55°C 
3 ; , 
~ -100mV AT : : ; 
_ Ta = +125°C ‘ 
= ; ' 
a : +100mV AT , , 
5 : Ta = -55°C 
1.16 MIN 1.64 MAX 
INPUT VOLTAGE (V) 
FIGURE 6. ACTUAL MIN/MAX SWITCHING CHARACTERISTICS 
OF HARRIS HCT SERIES TYPES 
Voc = 5V 


Ta= +25°C 


OUTPUT VOLTAGE (V) 


1.9MIN 25 TYP 3.0 MAX 
INPUT VOLTAGE (V) 


FIGURE 7. ACTUAL MIN/MAX AND TYPICAL SWITCHING 
CHARACTERISTICS OF THE HCU04 UNBUFFERED 
HEX INVERTER 
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Noise Immunity and Noise Margin 


Table 2A shows the HC, HCT, and HCU input noise immunity 
and noise margin for use in those applications where like 
members of the HC, HCT, and HCU families interface with 
each other at a nominal supply voltage of 5V. Output volt- 
ages are also shown. 


TABLE 2A. NOISE IMMUNITY AND NOISE MARGIN (Vcc = 5V) 


ee ee 


Table 2B shows noise immunity and noise margin voltages 
for standard HCT devices interfacing with LSTTL logic types 
with a fully loaded HCT or LSTTL output at Voc = 4.5V, and 
a temperature range of 0°C to +70°C. This limited LSTTL 
temperature range is the only convenient temperature range 
when using LSTTL characteristics. 


Whenever the HCT output drives either an LS or HCT input, 
there is an improvement in noise margin over the LSTTL 
family driving itself or driving HCT. This improvement is 
especially true for noise margin high where the superior out- 
put sourcing current of the rail-to-rail QMOS output swing is 
far superior to the limited totem-pole pull-up output voltage 
of LSTTL. 


TABLE 2B. NOISE IMMUNITY AND NOISE MARGIN FOR HCT 
AND LS DEVICE INTERFACING 


[cr fas |pcr-s|is scr] is. Horner 
Rar ovfoaw] - | - | -| —_ 
ran [ove — ||| _ 
Naar oso] |_| — | _ 
Nowin [safer] | - || 
Man | | — [oa | ow [ow | on 
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Input Current 


Figure 8 is a plot of typical HC/HCT device input current vs. 
temperature for a Voc of 6V. This actual performance of under 
1.5nA over the temperature range of -55°C to +125°C con- 
trasts with maximum family and JEDEC standard input leak- 
age current limit of 100nA for T = -55°C to +25°C, and a limit 
of 1A at Ty = +85°C and +125°C. The reason for this differ- 
ence in performance vs ratings is high speed testing limitations 
associated with test system resolution and the measurement of 
settling time. A secondary reason is that the limits are end-of- 
life, thus allowing some leakage current shift due to minor 
externally introduced foreign material or moisture. 


SUPPLY VOLTAGE, Vcc = 6V —}-—__}_ |__| 
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FIGURE 8. TYPICAL HC/HCT INPUT CURRENT vs TEMPERATURE 
Input Termination 


The very low HC/HCT input current and hence, high input 
resistance is primarily due to low-level leakage currents of the 
input ESD protection diodes shown in Figure 9. This excellent 
input buffering characteristic of CMOS logic ICs is fundamen- 
tal to the wide range of very low power applications from pure 
logic to wide range RC oscillators, high Q crystal oscillators, 
etc. However, in no situation should this high input resistance 
be left floating or unterminated. Inputs may be tied directly to 
Voc or GND via resistors of up to 1MQ; the upper limit is only 
related to AC noise immunity, i.e., pick up. 


Comparing HC/HCT unused input terminations to LSTTL 
logic, puts the flexibility of QMOS into a very positive light. It 
is a stated LSTTL design rule that unused inputs be termi- 
nated to Voc via a 1.2kQ resistor and not tied directly to 
GND or Vc nor left floating. 


One additional note on HC/HCT input terminations. There 
are several bidirectional (transceiver) logic types in the 
QMOS family with common I/O pins. These I/O pins do not 
have the input poly resistor (R) of Figure 9. Hence, these 
pins cannot be terminated directly to Vcc or GND. A termi- 
nating resistor to Voc or GND of 10kQ is recommended. 


INPUT © LOGIC 


FIGURE 9. RESISTOR DIODE PROTECTION NETWORK USED 
ON INPUTS OF HC/HCT DEVICES TO PROTECT 
DEVICE GATE OXIDE FROM ELECTROSTATIC 
DISCHARGE DAMAGE (ESD) 


Input/Output ESD Protection 


HC/HCT device inputs have a resistor-diode protection net- 
work, shown in Figure 9, that protects the gate oxide from 
electrostatic discharge (ESD) damage. The network pro- 
vides protection to levels typically greater than 2kV in all 
modes pertaining to the input, as shown in Figure 10. The 
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2kV figure was arrived at by testing devices in the ESD test 
circuit shown in Figure 11 while conforming to the MIL-I- 
38535 requirements. 


FIGURE 10. HC/HCT ESD TEST MODES 


The recommended handling practices for QMOS devices are 
similar to those described in Application Note AN6525, 
“Guide to Better Handling and Operation of CMOS Inte- 
grated Circuits”. See Section 8, “How to Use AnswerFAX”, of 
this selection guide. 


22M 1.5K 76 
il o—"VWW— DEVICE 
HIGH Rs UNDER 

VOLTAGE TEST 


SUPPLY CH 


1“! 


Cy = HUMAN BODY CAPACITANCE TO GROUND 
Rs = BODY SOURCE RESISTANCE 


FIGURE 11. TEST CIRCUIT USED TO MEASURE ELECTRO- 
STATIC DISCHARGE (ESD) IN HC/HCT CIRCUITS. 
THE RISE TIME AT THE OUTPUT TERMINAL 
SHOULD BE 13ns + 2ns 


Input Interaction 


Another effect of the input-protection network is the imposi- 
tion of a parasitic transistor between adjacent input pins. Fig- 
ure 12 shows this transistor. 


Vv 
Vin > Voc + Vp IN me 
In a, 


FIGURE 12. PARASITIC TRANSISTOR CAUSED BY INPUT- 
PROTECTION NETWORK 


This parasitic transistor may cause undesirable interaction 
between adjacent inputs if the input level is greater than Voc + 
Vpiope: QMOS devices minimize the alpha (« = Ic/Ic¢) to less 
than 0.05. This feature of QMOS inputs permits proper logic 
operation in the presence of transients and also allows high to 
low voltage translation via series input resistors. The typical 
value of « for QMOS ICs is 0.001. Figure 13 illustrates how 
control of < in QMOS devices provides for safe conversion of 
12V control logic levels to 5V HC system logic simply by inser- 
tion of a 100kQ resistor in each input. The only disadvantage 
is that logic signals are delayed by 1p1s to 2us and therefore, 
this scheme works well only with rather slow 12V control logic 
as for example, in automotive applications. When the input 
diodes are used as clamps for logic level translation, the input 
current should be kept to 2mA or less. 


Voc = 5V 


6.3V 


l= = 63nA 
| 100kQ 

lo = el) = 0.05 X 63HA = 3.15pA 
Vit(B) = 315HA X 100k = 0.315V 


VMAX (SPEC) = 1.5V 


NOISE MARGIN = 1.5V — 0.315V = 1.2V APPROX 


FIGURE 13. 12V TO 5V LOGIC LEVEL CONVERSION AT HC IN- 
PUTS USING 100KQ SERIES RESISTORS 


Input-Voltage Considerations and Maximum Forward- 
Diode Input Current Limits 


As a general rule, CMOS logic devices employing input 
clamp diodes (Figure 9) to minimize ESD effects should be 
operated between the power supply rails. If the input series 
polysilicon resistor shown in Figure 9 is not considered, then 
the rule is: -0.5V< Vin <(Voc + 0.5V). 
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This rule is the industry standard (JEDEC Std. No. 7) and is 
intended to keep users from damaging devices because the 
devices of some HC/HCT device manufacturers do not have 
the built-in input series polysilicon resistor. Harris HC/HCT 
data sheets continue to show the conservative rating estab- 
lished by JEDEC. However, Harris HC/HCT device inputs 
are capable of meeting the following rating: 

-1.5V< VIN Ss Voc + 1.5V. 


Furthermore, Harris devices, except for special cases such 
as transceivers and analog switches or multiplexer signal 
inputs, can reliably operate with the +1.5V rule without logic 
errors. Beyond +1.5V, maximum forward current poses a 
second limitation with respect to the Vcc and GND rail. This 
QMOS and JEDEC rating is t20mA of transient current max- 
imum forced into inputs or outputs. 


Latch-Up 
Definition 


Latch-up within CMOS IC structures may be initiated or trig- 
gered by voltage overshoot or undershoot at inputs, outputs, 
or supply terminals. A high transient voltage or current at any 
one or combination of these terminals may initiate turn-on of 
an SCR-type 4-layer diode parasitic bipolar device, as 
shown in the simplified diagram of Figure 14. This parasitic 
structure, when triggered on, keeps the supply voltage below 
the Vcc voltage and thus permits a high supply current of 
several hundred mA to flow (see Figure 14). The resistor val- 
ues Of tc, fgg’', fg_’* are dependent on circuit layout geome- 
try and p+ and n+ doping levels. 


PARASITIC 
PNP 


PARASITIC 
NPN 


id 


FIGURE 14. SIMPLIFIED DIAGRAM OF CMOS 4-LAYER DIODE 
STRUCTURE 


The lower the value of these resistors, the less voltage drop 
that will occur. A much higher trigger current, therefore, will 
be required to induce turn on of the SCR structure shown in 
Figure 14. 


Also important are established layout rules and process 
parameters that minimize the current gain (Beta) of the para- 
sitic NPN and PNP transistors shown in Figure 14. 


Latch-Up Capability 


The trigger current that could potentially trigger latch-up of 
QMOS ICs is typically +80mA at any input or output terminal. 
Measurements are made at all terminals (see next section 
for preferred measurement technique), so that these termi- 
nals have a minimum acceptable latch current of +40mA. 
The absolute maximum rating in the QMOS data sheet and 


in the industry JEDEC Standard No. 7 is +20mA. The possi- 
bility for transient currents in applications are more likely to 
appear at input terminals where interfaces could cause volt- 
age transients. The voltage required to induce the +40mA 
measured capability and the +80mA typical capability of 
QMOS ICs as illustrated in Figure 15, is established by the 
QMOS built-in 120Q minimum current-limiting polysilicon 
resistor at logic inputs. 


Equations: 
Vr =lhR+Vp + Voc R = 1200 
Vy =-lR-Vp Vp = 0.7V 
Voc = 4.5V 
Values: 


Vr = 40mA X 0.12KQ + 0.7V + 4.5V = 10V Min 
Vr = 80mA X 0.12KQ + 0.7V + 4.5V = 14.8V Typ 
-Vy = -40mA X 0.12KQ - 0.7V = -5.2V Min 

-Vz7 = -80MA X 0.12KQ -0.7V = -10.3V Typ 


Vcc 


tVy 


VAN 


FIGURE 15. INPUT LATCH TRANSIENT VOLTAGE 
DETERMINATION 


As developed in Figure 15, the minimum and typical +Vy 
transient input voltages required to induce either +40mA or 
+80mA are relatively large, and far greater than the tran- 
sients induced in 5V systems where 2V or 3V of ringing tran- 
sients can be induced via wiring inductance effects. This 
+40mA QMOS capability is truly a “latch-up free” condition 
for operation in a 2V to 6V system. If transients are induced 
in a particular application beyond +10V/-5.2V, then the use 
of external series-limiting resistors are advised to keep tran- 
sient currents below +40mA. Another consideration is 
unused inputs. If unused QMOS inputs are tied to a Vcc of 
+5.5V and the Vcc of the QMOS IC is temporarily grounded, 
for example, in a 2-power supply system, or when PC cards 
are replaced with power on, no possibility of latch-up will 
exist because the input current will be limited to t+40mA via 
the built-in 120Q polysilicon series resistor. 


Measuring Latch-Up Sensitivity 
Caution 


The test methods that follow can damage devices if the fol- 
lowing precautions are not strictly observed. 


¢ Apply currents for 1ms Min to 5s Max. 
e Limit power supply currents to 200mA. 


e Allow a cool-down period between successive tests to be 
equal to or greater than the time that is required to apply 
trigger current. 


¢ These tests may be safely adapted to bench-testing with 
meters or use of a curve tracer. 
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1. Static Input or Output Triggering for Latch-up 


Vcc Supply to 200mA 
For input triggering, connect other inputs to Veco or GND 
All valid logic conditions are subject to test. 


For Output Triggering (Figure 16C and Figure 16D) 

¢ -lo - Active Outputs Must Be Set Low 

* +lo - Active Outputs Must Be Set High 

¢ Three-State Outputs - Also Set Output To High Impedance 
State 


Apply trigger current first (Figure 17) 


e Apply +l, or +lo (Figure 16) 
¢ Raise Vcc to tVcc Max 
e After the Trigger Duration, Reduce Trigger Current to Zero 


¢ If loco is Less than Its Quiescent Value, the Device is not 
Latched. 


If the quiescent value of Icc¢ is out of specification, the input 
and output structure should be electrically checked to deter- 
mine if the I/O circuitry is damaged and latch-up did not 
occur. Further device analysis may be required to verify if 
latch-up did indeed occur. 


DEVICE 
UNDER 
TEST 


DEVICE 
UNDER 
TEST 


> OPEN ~ OPEN 


Oo .V 
+l; os 


FIGURE 16B. 


DEVICE 9 
UNDER | 
TEST 


+lo 


FIGURE 16D. 


FIGURE 16. TEST SET-UP FOR POSITIVE AND NEGATIVE 
TRIGGER CURRENT 


FIGURE 16C. 


VocMAX ——— 


illo 


—— -VeeMax|—— 


FIGURE 17. LATCH TEST WAVEFORMS 


TRIGGER 
DURATION 


2. Voc Triggered Latch-Up Test by Over-Voltage on Voc 
(Figure 18) 
Latch-up can occur if the voltage of the power supply is 
raised above the absolute maximum supply voltage rating. 


Apply a Vcc over-voltage of 2X Vec Max referenced to GND 
using a 100mA limited supply. 


ANY 
VALID 
LOGIC 

CONDITION 
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FIGURE 18. TEST SET-UP FOR Vcc OVER-VOLTAGE LATCH 
TRIGGER 


Measure the Vcc voltage. If it is less than Voc Max, the part 
has latched. 


Output Characteristics 


QMOS outputs make use of a complementary symmetry 
transistor configuration, which is different from the LSTTL 
totem-pole output; both outputs are shown in Figure 19. 
QMOS outputs meet the voltage level requirements neces- 
sary to interface to QMOS inputs, and the drive and current 
requirements needed to interface to bipolar inputs; i.e., TTL, 
LS, ALS, AS, FAST, etc. 


Vec 
+ PMOS 


OUTPUT 


Vcc 


OUTPUT 


A. CMOS OQUITPUT B. LSTTL OUTPUT 
FIGURE 19. COMPARISON OF HC/HCT (A.) AND LSTTL (B.) 
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The outputs of the QMOS devices are classified into two cat- 
egories: standard and bus drive. The two outputs differ in the 
output transistor widths needed to meet JEDEC standard 
drive and current requirements. Both standard outputs and 
bus drive outputs may be active (two-state) or three-state 
with a high-impedance mode added and where both the 
PMOS and NMOS transistors are off. Another type of QMOS 
output is the open-drain output of the HC/HCT 03 Quad 
NAND gate shown in Figure 20. This output has no intrinsic 
or added diode connected to Vcc at the output. The output 
of this device may be connected to an external load termi- 
nated at up to 10V. Thus, outputs can be pulled up above a 
nominal 5V supply for up-level voltage conversion. 


The HC/HCT03 is the only QMOS gate type whose outputs 
can be used for a “wired OR” arrangement. 


Voc = 10V MAX 


NMOS 


FIGURE 20. HC/HCT 03 OUTPUT CIRCUIT 


Vec 
PMOS 
o| INHERENT DIODE 
OUTPUT 
oa INHERENT DIODE 
NMOS 


FIGURE 21. INHERENT DIODES PROTECTING HC/HCT OUTPUTS 
Output Protection 


The outputs in a QMOS device are protected from ESD 
damage by diodes. Figure 21 shows these diodes. These 
intrinsic diodes are effective because of the large geometries 
(widths) of the output transistors. These diodes are the drain 
to n-substrate junction of the p device and the drain to p-well 
junction of the n device. This network provides protection to 
voltage levels typically greater than 3kV in all ESD discharge 
modes pertaining to the output (see Figure 10). 


Output Currents 


QMOS outputs are specified for both CMOS and LSTTL 
loads. CMOS inputs are voltage sensitive and the only cur- 
rent is leakage current. The output voltage test for CMOS 
interfacing is specified for lg at t20nA (20 CMOS loads). 
The outputs are also specified at lp = 4mA (10 LSTTL loads) 
and 6mA (15 LSTTL loads) for standard and bus-drive out- 
puts, respectively. The corresponding Vo, Max and Voy Min 
for the outputs, are illustrated in Table 3. 


The maximum current per output pin Io is +25mA and 
+35mA for standard and bus-drive outputs, respectively. This 
maximum current rating is specified when the outputs are in 
their active regions: -0.5V < Vo < Voc + 0.5V. The maximum 
current rating per power pin, Voc or ground, is 50mA and 
70mA, respectively, for standard or bus-drive outputs. 


When the output voltage exceeds Vcc or is below ground by 
greater than 500mV, the output protection diodes turn on 
and conduct current. The maximum diode transient current, 
lox, should not exceed +40mA to avoid latch-up as 
described earlier. 


TABLE 3. OUTPUT DRIVE SPECIFICATIONS 


ma ae TEST CONDITIONS/LIMITS (Vcc 4.5V) 


-40°C | -55°C 
to to 
PARAMETER | SYMBOL +25°C| +85°C |+125°C | UNIT 


“E rete [ee 


jee 


-6mA 
(Bus) 
sare frammfamal oe [or [on 
Output 
Voltage 


fee foxe fos [oe Te 


6mA | 0.26 | 0.33 0.4 
as 


Output-Current and Interfacing Capability 


A comparison of the output drive capabilities for QMOS with 
those of LSTTL is as follows: 


LSTTL capability is usually expressed in unit loads (ULs) 
where the load is specified to be an input of the same 
family. This specification assures that the worst case 
low and high input thresholds will be met and the ex- 
isting margins of noise immunity preserved. 


QMOS capability is expressed as source/sink current at a 
specified output voltage. Since QMOS requires virtu- 
ally no input current, the unit load concept does not 
apply. 


With a specified output drive of 0.4mA at 0.4V, the QMOS to 
QMOS interface capability exceeds 1000ULs, and with a 
20uA/0.1V specification, the QMOS capability is 20ULs. 
Each standard QMOS output has a drive capability of ten 
LSTTL loads and maintains a Vo, of 0.4V over the full tem- 
perature range. Bus driver outputs can drive 15 LSTTL loads 
under the same conditions. 
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TABLE 4. COMPARISON OF OUTPUT DRIVE CAPABILITIES 
LS [OUTPUT] HC/HCT |OUTPUT 
DEVICE| DRIVE | EQUIVALENT | TYPE |OUTPUT| DRIVE 
74LS00 | 4mA 74HCOO |Standard| 4mA | 10UL 
10UL 
nee | 74HC138 7 a 10UL 
10UL 


74LS245| 12mA 74HC245 6mA 15UL 
30UL 

74LS374| 12mA 74HC374 6mA 15UL 
SOUL 


The output drive capabilities of QMOS expressed in LSTTL 
unit loads are shown in Table 4. 


rile 
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———e 


TYP, Ta = +25°C 


SINK CURRENT (mA) 


~ SUPPLY VOLTAGE, Vcc = 2V 
0 


Vo, — — (V) 
FIGURE 23A. 


he 


lo_, STANDARD OUTPUT N-CHANNEL 


40 
Output Curves 


Output current derating versus temperature is shown in Fig- 30 


ure 22 and is valid for all types of output. Output source and 
sink drives at Voc = 2V, 4.5V, and 6V are given in Figure 23 
to Figure 26 which show output currents versus output volt- 
ages. These curves indicate the typical output current at 
+25°C and minimum output currents that can be expected at 
+25°C, +85°C, and +125°C, and can also serve as a design 
aid in interface applications and for calculating transmission 
line effects on charging highly capacitive loads. 


EXPECTED MINIMUM AT Ta = +25°C 
20 
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lo, STANDARD OUTPUT N-CHANNEL 
SINK CURRENT (mA) 


Note to Figure 22 to Figure 25: The expected minimum 
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curves are included as an aid to equipment designers, and ” ™) 


are tested only at the points indicated on device data sheets. FIGURE 23B. 
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FIGURE 23. STANDARD OUTPUT N-CHANNEL SINK CURRENT 
(Io,) FOR Veg = 2V, 4.5V, AND 6V 


Technical Overview 


SUPPLY VOLTAGE, Voc = 2V 


EXPECTED MINIMUM AT Ty, = a 
+85°C ———— ae 
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SOURCE CURRENT (mA) 
lo_, BUS-DRIVER OUTPUT N-CHANNEL 
SINK CURRENT (mA) 
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FIGURE 24A. FIGURE 25A. 
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lo_, BUS-DRIVER OUTPUT N-CHANNEL 
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FIGURE 24B. FIGURE 25B. 
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FIGURE 26B. 
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FIGURE 26C. 


FIGURE 26. BUS-DRIVER OUTPUT P-CHANNEL SOURCE 
CURRENT (-Io44) FOR Voc = 2V, 4.5V, AND 6V 


Dynamic Characteristics 


The Harris QMOS family is designed to meet the dynamic 
switching speeds and operating frequency of low power 
Schottky TTL. When compared to metal gate CD4000 and 
74C series CMOS, QMOS shows a 10 to 1 improvement in 
AC performance. QMOS types feature balanced propagation 
delays and transition times specified at conditions similar to 
LSTTL at a nominal Voc = 5V and C, = 15pF, so that the 
user can relate to the equivalent LSTTL specification. 
Switching speed limits for QMOS are given at a more realis- 
tic Voc of 4.5V and a C, of 50pF. Test waveforms for the HC 
and HCT types are shown at the end of this section. 


Capacitive Load (C,) Determination 


The external capacitive loading (C,) seen by a QMOS output 
is required to calculate the propagation delay and operating 
power dissipation of a logic function. The three components 
of C, at a logic node are: 
1. n Ci where n is the fanout. 
2. m Coyt where m is the number of three-state outputs on 
a logic bus. 
3. Cstray which is the effective wiring and interconnect ca- 
pacitance. 
C_ =n Cin + (m- 1) Cout + Cotray (EQ. 1) 
Cin is shown in Figure 27 for typical HCT and HC type 
inputs. Note that Cj, has peak values at the respective 
switch points of HCT (1.4V) and HC (2.5V). Capacitance on 
either side of the peak is a summation of package, lead 
frame, reverse biased input diode, and CMOS gate-to- 
source/drain capacitance. The peak capacitance results 
from the Miller multiplication of C gate-to-drain in the high- 
gain linear transition region. The values of Cy that most typ- 
ically represent the average loading effect are 4pF for HCT 
inputs and 3pF for HC inputs. Cy, for HCT inputs is higher 
than that for HC inputs because of the required large gate-to- 
source/drain capacitance of the large NMOS device widths. 


5 
Voc = 5V 
Ta = +25°C 


INPUT CAPACITANCE (pF) 
w 


2 3 4 
INPUT VOLTAGE (V) 


FIGURE 27. Ci AS A FUNCTION OF Vin 


Output capacitance (Coyr) is typically 10pF for both HCT and 
HC-type bus-driver outputs when these versions are in their high- 
impedance state, the only state where Cour loading is a factor. 


The wiring and interconnect capacitance (Cgtpray) is deter- 
mined by estimates of interconnect capacitance and wiring 
Capacitance. These capacitances are highly variable 
because of differences in interwiring techniques. An often 
used high speed wiring technique utilizes strip line with 
1002 characteristic impedance. Cstray in this case, is typi- 
cally 20pF per foot. Capacitances of sockets and connectors 
are available from their manufacturers. 


In a bus system, Cotpray is the largest single C, component, 
as the following example illustrates: 
Bus Specification: 
No. of fanouts (n) = 10 
No. of bus drivers (m) = 
From Equation 1: 


C, = 10 x 2.5pF + 4 x 10pF + 7 x 20pF 
= 25pF + 40pF +140pF = 205pF 
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Propagation Delays vs Supply Voltage 


The dynamic performance of a CMOS device is related to its 
drain characteristics. The drain characteristics are related to 
the thresholds and gate-to-source voltage potential, Vgs. 
The Ves voltage is equal to the power supply voltage, Voc. 
Therefore, a reduction in Vcoo adversely affects the drain 
characteristics which, in turn increases the propagation 
delays. An increase in Vcc decreases the propagation 
delays. 


The voltage range of the HCT version is 5V + 10%. Over this 
range, the effects of propagation delays on performance are 
minimal. However, the voltage range recommended for the 
HC version is 2V to 6V. Over such a wide range, the effects 
on dynamic performance of propagation delay and operating 
frequency (Figure 28) are appreciable. 


Propagation Delay vs Capacitance 


Propagation delay vs capacitance for the Harris family of 
HC/HCT types is similar to that of LSTTL types which HC/ 
HCT types may replace in present or new applications. 


To determine a propagation delay maximum limit at any 
value of capacitive loading up to 300pF, the following equa- 
tion is used: 


tep (C_) = tpp (SOpF) + t(C_) [C, - SOpF] (EQ. 2) 


Where: 
tpp (C_) = maximum propagation delay at the desired C, 


tpp(50pF) = maximum propagation delay from device data 
sheet at 2V, 4.5V, or 6V (See Table 5). 


t(C,) Maximum (ns/pF) multiplying factor from the following 
table: 


t(C_) (ns/pF) 
STD. OUTPUT BUS OUTPUT 


4.5V 


Propagation Delay vs Temperature 


Because an increase in temperature causes a decrease in 
electron and hole mobilities, a temperature increase will 
cause an increase in propagation delays. Correspondingly, 
AC performance improves with lower temperatures. Typi- 
cally, speeds derate linearly from 25°C at about -0.3%/°C. 


The propagation delay, therefore, can be computed at any 
temperature between -55°C and +125°C by using the follow- 
ing relationship: 


tep(T) = tpp(25°C) (1 + [(T(°C)-25) (0.003ns/°C)]) (EQ. 3) 


CL = 50pF 


NORMALIZED PROPAGATION 
DELAY TIME 


2 3 4 45 5 55 6 
Voc, SUPPLY VOLTAGE (V) 
FIGURE 28A. 
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0 12 3 4 5 6 7 8 9 106 


Voc, SUPPLY VOLTAGE (V) 


FIGURE 28B. 


FIGURE 28. TYPICAL SWITCHING SPEED CHARACTERISTIC 
vs SUPPLY VOLTAGE NORMALIZED TO 4.5V 


Output Transition Times 


Table 5 shows the Harris standard and maximum ratings for 
Output transition times applicable to all standard and bus- 
driver outputs. Typical values are approximately 1/2 the max- 
imum values. Practical unspecified minimum values are 1/4 
the limit values. 


TABLE 5. OUTPUT TRANSITION TIME LIMITS FOR C, = 50pF 


MAXIMUM OUTPUT 
TRANSITION TIMES (ns) 
OUTPUT Vec (V) Ta = +25°C Ta = +85°C Ta = +1 25°C 
Standarg]_2 [75 | 08 [110 


4.5 15 22 
(Note 1) 


NOTE: 
1. Specification for CD54HCT and CD74HCT types. 


Output Transition Time vs Capacitive Loading 


To determine the maximum output transition time on any 
capacitive loading up to 300pF, the following formula is used: 


t+ (C,) = ty (50pF) +t’(C,) [C, — SOpF] (EQ. 4) 
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Where: 

tr(C,.) = Maximum Transition Time at the Desired C, 
t;(5OpF) Limit at 2V, 4.5V, or 6V(Table 5) 

t7N(C,) = (ns/pF) Multiplying Factor from the Following Table: 


t(C,)(ns/pF) 
STD OUTPUT BUS OUTPUT 


Transition Time vs Temperature 


Transition time at HC/HCT outputs typically changes by 
-0.3%/°C. Equation 3 used to compute increase in propaga- 
tion delay with temperature (See above), can also be used to 
compute transition time at any temperature by simply substi- 
tuting ty for tpp 


Clock Pulse Considerations 


All HC/HCT flip-flops and counters contain master-slave 
devices with level sensitive clock inputs. As the voltage at 
the clock input reaches the threshold level of the device, 
data in the master (input) section is transferred to the slave 
(output) section. The use of voltage threshold levels for 
clocking is an improvement over AC-coupled clock inputs, 
however, these levels make these devices somewhat sensi- 
tive to clock-edge rates. The threshold level is typically 50% 
Of Voc for HC devices, and 28% of Voc for HCT devices 
(1.4V at Voc = 5V). Temperature has little effect on the clock 
threshold levels. 


When clocking occurs, the internal gates and output circuits 
of the device dump current to ground. This condition results 
in a noise transient that is equal to the algebraic sum of inter- 
nal and external ground plane noise. When a number of 
loaded outputs change at the same time, it is possible for the 
chip ground reference level (and therefore, the clock refer- 
ence level) to rise by as much as 500mvV. If the clock input of 
a positive-edge triggered device is at or near its threshold 
during a noise transient period, multiple triggering can occur. 
To prevent this condition, the rise and fall times of the clock 
inputs should be less than 500ns at Vcc 4.5V, the data sheet 
maximum value. 


In the HC/HCT family, several flip-flops have a Schmitt-trig- 
ger circuit at their clock input. This circuit increases the max- 
imum permissible rise/fall time on the clock waveform. The 
Harris flip-flop types HC/HCT 73, 74,107,109 and 112, have 
special Schmitt-trigger circuits which increase their tolerance 
to slow rise/fall times and to high levels of ground noise. 


Maximum permissible input-clock pulse-frequency ratings on 
each clocked device type data sheet requires a 50% duty 
cycle input clock. At these rated frequencies, the outputs will 
swing rail-to-rail, assuming no DC load on the outputs. This 
feature is a very conservative and highly reliable method of 
rating clock-input-frequency limits which for HC/HCT 
devices, equal or exceed LSTTL ratings. 


Power Consumption 


The power consumption of a HC/HCT device is composed of 
two components: one static, the other dynamic. The static 
component is the result of quiescent current caused princi- 
pally by reverse junction leakage. The dynamic component 
results from transient currents required to charge and dis- 
charge the capacitive loads on logic elements, that is, tran- 
sient currents caused by internal and external capacitance, 
and transients resulting from the overlapping of active p and 
n transistors. Internal chip power consumption is repre- 
sented by the value Cpp. 


Two equations are used to compute the total IC power con- 
sumption. The first, Equation A is applicable to an HC or 
HCT device when the inputs are driven from GND to Voc 
(rail-to-rail), as follows: 


P = Poc + Pac 

EQ.A 
P= locVec + CraVie fj +2 Ci Vee“fo ( ) 
Where: 
loc = Quiescent Current (Ref. Table 6) 
Voc = Supply Voltage 
f; = Input Frequency 
fo = Output Frequency 
Cpp = Device Equivalent Capacitance 
C, = Load Capacitance 
The second, Equation B is applicable only to an HCT device 
where specific input pins are driven at LSTTL levels defined 
as Vin = Voc - 2.1V: 
P =Poc + Pac 

EQ.B 
P= loceVec +A lecVecD + CppVec2 fi +2 OVeoto ( 3 ) 
Where: 


A loc = Added DC Current when Vin = Vcc - 2.1V 
(LSTTL level) 


D = Duty Cycle of Clock (% of Time HIGH) 
TABLE 6. TEMPERATURE - DEPENDENT RATINGS 


a ee 
-40°C | -55°C 
TO TO 
Ty = +25°C] +85°C | +125°C 
74HCT | 54HCT 
Vec | TYP MAX | MAX 
DC Current -2.1V / to 
Per Input Pin 5.5V 
(1-Unit) 
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TABLE 7. HC/HCT AND LSTTL MAXIMUM QUIESCENT 
CURRENT AT Vg = 5V 


DEVICE 
COMPLEXITY 


The temperature dependent ratings for Icc are given in the 
table below: 
HCT LOAD TABLE BY TYPE SHOWN ON EACH DATA SHEET 
Unit Multiplier 
X0.6 


Input 


Example: All 


The dynamic power due to outputs is the sum of the AC power 
at each output. The user must independently determine the 
C, and the average frequency at each output. The latter 
requires estimating the average frequency of data nodes in a 
logic system. For example, for HC/HCT counter types, each 
output is inherently operating at different frequencies. 


The source of the Cpp or device equivalent-power-dissipa- 
tion capacitance is made up of 2 sources of internal device 
power consumption: 


1. Power consumed by charge and discharge of internal 
device capacitance. 


2. Power consumed through current switching transients. 


Figure 29 illustrates the typical Ioc¢ vs Viy characteristic of 
HC type devices. Note that when Vy = 0.1V or (Vcc -0.1V), 
zero current flows. Thus, no Alec component is required for 
computing the power consumption of HC device types. How- 
ever, the transient switching components of an IC consume 
power and are a part of the Cpp value. 


Icc, QUIESCENT SUPPLY CURRENT (mA) 
iN) 


Vin, INPUT VOLTAGE (V) 


FIGURE 29. Icc VS Vin FOR HARRIS HC TYPES 


Figure 30 illustrates the typical Ic¢c vs Vij characteristic of 
HCT type devices. Again, if input voltages are 0.1V or (Vcc 
-0.1V), no Alec value exists. Also for Vin = 0.4V, Alec is zero. 
If Vin, however, is an LSTTL logic high level of (Vcc -2.1V) or 
approximately 3V for Voc = SV, then significant Alcg does 
exit and is indicated in Equation B as the Alcc component. 


NORMAL CMOS STAGE DESIGN 


SPECIAL INPUT DESIGN FOR 
\ TRUE LOW-POWER CAPABILITY 


loc, QUIESCENT SUPPLY CURRENT (mA) 


o 1 2 38 4 5S 6 7 
Vin, INPUT VOLTAGE (V) 


FIGURE 30. Icc vs Viy FOR HCT TYPES 


The special input design of Harris HCT types greatly 
reduces the value of Alcoc such that the added power is very 
small; for example, Harris HCT power is minimal compared 
to LSTTL power. If this special input circuitry were not used, 
the Alcc values would be relatively high as demonstrated by 
the dashed line in Figure 30, and the HCT type would not 
have very low power when compared to LSTTL. 


NOTE: The low value of log is due to a special input design that pro- 
vides a true low-power HCT capability. 

Because appreciable current flows during device input switch- 
ing as shown in Figure 29 and Figure 30, it is important to 
maintain fast input rise and fall times. The JEDEC and Harris 
recommended maximum input rise and fall times are: 


1000ns for Veo = 2V; 500ns for Voc = 4.5V; 400ns for Voc = 6V 


Since maximum output transition times are 15ns for the stan- 
dard logic types and 12ns for bus drivers, a designer must 
only be concerned with exceeding the rise and fall times 
shown above for interfacing or linear mode operation in 
applications such as RC oscillators, crystal oscillators, and 
amplifiers using the HCU04 types. 


When Schmitt-trigger types HC/HCT14 and 132 are used for 
either shaping up slow signals or as RC oscillators, power is 
increased due to prolonged through-current. For further 
information on oscillators and their power consumption, refer 
to Application Note AN7337, “Astable Multivibrator Design 
Using High Speed QMOS IC's”. See Section 8, “How to Use 
AnswerFAx”, of this selection guide. 


The adverse effects of power transitions is another reason to 
maintain input rise and fall times under the recommended lim- 
its. Longer transitions may cause oscillations of logic circuits 
(and hence, logic errors) or premature triggering depending 
on system Veo and GND noise, which are amplified when 
input signals hover near the switching voltages illustrated in 
Figure 29 and Figure 30. To reduce the effects of slower tran- 
sitions, the use of Schmitt-trigger types is recommended. 


Comparison to LSTTL Power 


The dynamic power consumption of HC/HCT devices is fre- 
quency dependent, but it should be noted that LSTTL power 
consumption is also frequency dependent at frequencies 
greater than 1MHz. At frequencies less than 1MHz, the 
dynamic component is negligible compared to the static 


2-16 


Technical Overview 


component. The average power consumption of HC/HCT 
and LSTTL equivalents is illustrated in Figure 31 for four 
device types. Because all of the functions in a multi-func- 
tional LSTTL device are biased when power is applied, the 
HC/HCT device characteristics are plotted for a single func- 
tion and for the total package for the purposes of compari- 
son. 


Some observations from Figure 31 are: 


1. For SSI gate types, the HC/HCT power approaches LST- 
TL power at about 1MHz. 


2. For higher complexity types such as the Harris HC/ HCT 
138 3-of-8 line decoder/demultiplexer shown in Figure 
31C, HC/HCT power approaches LSTTL power at above 
10MHz. 


3. Figure 31 implies continuous operation at the frequencies 
shown, however, most practical applications of logic in 
microcomputer systems have variable operation or data/ 
address signal rates. The average operating frequency is 
much below the peak operating frequency particularly in 
the 100KHz region where power savings over LSTTL are 
several orders of magnitude. 
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Power-Supply Considerations 
Power-Supply Voltages 


The Harris HC and HCU versions have a power supply 
range of 2V to 6V; the absolute maximum voltage rating is 
7V. The ability to use Harris HC types with a 2V supply 
makes these devices particularly useful in battery-operated 
equipment, especially systems including memories that fea- 
ture 2V standby operation. The absolute maximum supply or 
ground current, per pin, is +50mA for types with standard 
output drive, and +70mA for types with bus driver outputs. 


The operating supply voltage range for Harris CD74HCT 
types is 4.5V to 5.5V, 5V + 10%. These figures indicate that 
there is more tolerance in the regulation of the low current 
system supply than is the case with other technologies. The 
maximum voltage indicated for HC and HCU versions also 
applies to HCT versions. The advantages of using HC/HCT/ 
HCU with its wider voltage supply range are illustrated in 
Figure 32. 


FREQUENCY (Hz) 
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FIGURE 31. POWER vs FREQUENCY GRAPHS FOR (A.) LS/HC/HCT00; (B.) LS/HC/HCT74; (C.) LS/HC/HCT138; (D.) LS/HC/HCT243 
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Voc, SUPPLY VOLTAGE (V) 


LSTTL CD74 
74LS HCT HC/HCU 


FIGURE 32. POWER SUPPLY RANGES FOR CD74HCT, CD74HC 
AND CD74HCU VERSIONS OF THE HARRIS FAMILY 
OF DEVICES AND 74LS SERIES TYPES. 


Battery Back-Up 


Battery back-up can be easily implemented in systems of 
Harris HC/HCU devices. An example of this arrangement is 
shown in Figure 33. The minimum battery voltage required is 
only 2V plus one diode drop. 


In the example, Harris High-to-Low Level Shifters (HC4049 
or HC4050) are used to prevent the flow of positive input cur- 
rents into the system due to input voltage levels greater than 
one diode drop above Voc. If the circuit design is such that 
input voltages can exceed Vcc, then external resistors 
should be included to limit input currents to 2mA. External 
resistors may also be necessary in the output circuits to limit 
currents to 2mA, if the output can be pulled above Vcc or 
below GND. These currents are due to inherent Vcc/GND 
diodes that are present in all outputs, including three-state 


Outputs. 
FROM PRIMARY 
POWER SUPPLY 


BATTERY 


RESISTOR 
FOR SIGNAL HC/HCU |. SIGNAL 
TRICKLE INPUTS = SYSTEM OUTPUTS 


CHARGE 


HIGH-TO LOW 

LEVEL SHIFTER 
TYPES HC4049, 
HC4050 = = 


BATTERY 


t|-4I1 


FIGURE 33. EXAMPLE OF AN HC/HCU SYSTEM WITH 
BATTERY BACK-UP 


Power Supply Regulation and Decoupling 


The wide power supply range of 2V to 6V may suggest that 
voltage regulation is not necessary, but it must be realized 
that a changing supply voltage affects system speed, noise 
immunity and power consumption. Because noise immunity, 
and even the correct operation of the circuit, can be affected 
by noise spikes on the supply lines, therefore, matched 
decoupling is always necessary in dynamic systems. 


Both HC and HCT types have the same power supply regu- 
lation and decoupling requirement. The best method of mini- 
mizing spiking on the supply lines is by implementing good 
power supply and ground bussing and having low AC imped- 
ances from the Vcc and GND pins of each device. Because 
the minimum value of a decoupling capacitor depends on 
the voltage spikes that can be allowed, it is a general rule to 
restrict ground and Vcc noise peaks to 400mV. A local volt- 
age regulator on the printed-circuit board can be decoupled 
using an electrolytic capacitor of 10LF to 50yF. 


Localized decoupling of devices can be provided by a 22nF 
capacitor for every two to five packages, and a 1pF tantalum 
capacitor for every ten packages. The Vcg line of bus driver 
circuits and level sensitive devices can be effectively decou- 
pled from instantaneous loads by a 22nF ceramic capacitor 
connected as close to the package as possible. 


A practical example of determining the value of a decoupling 
capacitor is as follows: assume that a buffer output sees a 
100Q dynamic load and that the output low-to-high transition 
is 5V, then the current demand is 50mA per output. For an 
octal buffer, the current demand would be 0.4A per package, 
in approximately 6nS. 


The following formula can also be used to determine the 
value of a decoupling capacitor: 


a ; _ AQ AV 
The term Q = CV is differentiated to obtain ar = le 
AQ AV 
Since— = l, the equation becomes | = C— 
At At 
Hence: C _ = 
UAV 


For an octal buffer, assuming a change in Voc or GND of 
0.4V, then: 


0.4AX 6X 1079 


c= S = ax ior = bar 
0.4V 


For further information on power supply regulation and 
decoupling, refer to Application Note AN7329, “Power-Sup- 
ply Distribution and Decoupling for QMOS High Speed IC's.” 


Interfacing 


Because of the characteristics of the CMOS output, the HC/ 
HCT family is very versatile in interfacing between different 
logic families. This capability including the corresponding 
fanout is illustrated in Figure 34. 


Note that the fanout to CMOS devices is limited only by the 
input rise and fall times, which are dependent on the capaci- 
tive loading, C,. This dependence can be computed by the 
following relationship: 


te, te = 2.2AC, (EQ. 5) 


Where R is the impedance of the output. 
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TTL, LS, ALS, S TTL, LS, ALS, $ 
wae HC/HCT uct be HoT 
i 4000 4000 
74C 74C 


FANOUT FROM {| TO CORRESPONDING LOGIC FAMILIES 


HC/HCT 
Standard Types 


re [102] 6 | 2 [Sete 
Ps fs pao] of 3 


FIGURE 34. HC/HCT INTERFACING CAPABILITY AND CORRE- 
SPONDING FANOUT TO OTHER LOGIC FAMILIES 


Bus Drivers 


Harris HC types cannot be driven from any of the TTL fami- 
lies because the TTL output voltage high, Voy Min, does not 
satisfy the HC input voltage high, Vj, Min specification. The 
HCT types can be directly interfaced to the TTL families 
because the HCT input voltage high, V),, Min is less than the 
TTL output voltage high, Voy Min. To meet minimum Vi 
requirements, HC types can use a pull-up resistor as illus- 
trated in Figure 35. 
Voc - SLOWS SPEED DOWN 
- INCREASES POWER DISSIPATION 


- DECREASES NOISE MARGIN 
R - DECREASES FANOUT 


LSTTL HC 


FIGURE 35. USE OF PULL-UP RESISTOR TO INTERFACE TTL 
AND HC DEVICES. 


However, the use of a pull-up resistor will not give optimum 
performance because as noted in Figure 35, the resistor 
tends to slow down system speed, increase power dissipa- 
tion, decrease noise margin, and decrease fanout. 


For further information on interfacing, refer to Application 
Note AN7325, “Interfacing HC/HCT QMOS Logic with Other 
Families and Various Types of Loads.” See Section 8, “How 
to use AnswerFAX”, in this selection guide. 


Logic-Level Conversion 


The HC/HCT family contains logic-level conversion types 
necessary to interface high-voltage logic levels (up to 15V 
common in control and automation systems) to low voltage 
levels (down to 2V) as shown in Figure 36. 


Voc = 2V TO 6V 


Vin = Voc TO 15V AND GND Vo = Voc AND GND 


QMOS HC4049 
FIGURE 36A. HEX INVERTING 


Voc = 2V TO 6V 


Vin = Voc TO 15V AND GND Vo = Vec AND GND 
QMOS HC4050 
FIGURE 36B. HEX NON-INVERTING 


FIGURE. 36. HIGH-TO-LOW LOGIC LEVEL CONVERSION 


The Quad open-drain NAND gate (HC/HCT03) is used to con- 
vert from HC (2V to 6V) or HCT (TTL or CMOS) logic levels 
up to 10V output logic levels as shown in Figure 37. R, can be 
a very wide range of values. For design of this output inter- 
face, use the output NMOS transistor characteristics of Figure 
23. The minimum value of R, is that necessary to keep the 
output current below the 25mA HC/HCT family maximum rat- 
ing. A large value of R, will prolong the output rise time. 


10V MAX 
Vec 
stpHccT VIN RL 
OR LSTTL 
LEVELS 


FIGURE 37. LOW-TO-HIGH LOGIC LEVEL CONVERSION 
System (Parallel) Clocking 


When utilizing the HC/HCT family in synchronously clocked 
systems the following guidelines should be followed. 
Because of variations in switching points between devices, a 
slow clock edge could cause a logic error. If data in one of 
the synchronously clocked circuits changes before the 
switching point of the next sequential circuit is reached, a 
logic error will occur. This situation is illustrated in Figure 38. 


Vs; = Switching point, Device 1 
Vso = Switching point, Device 2 
tp = Propagation Delay 


Because of variations in input threshold voltages among 
Harris HC-version devices, the maximum clock-pulse rise or 
fall time should adhere to the following relationship: 


Max < 2t,,Max (EQ. 6) 


th te 
In a system where HC, HCT, and TTL-type families are 
mixed, the maximum clock pulse rise or fall times should 
adhere to the following relationship: 


tr, teMax < tpMax (EQ. 7) 
It is recommended that a Schmitt-trigger circuit be utilized if 
wave shaping is required. 


The maximum rise or fall time into any Harris HC or HCT 
device must be limited to 1000ns, 500ns, and 400ns at 2V, 
4.5V, and 6V, respectively. If these limits are exceeded, noise 
on the input or power supply may cause the outputs to oscil- 
late during transition. This oscillation could cause logic 
errors and unnecessary power consumption. 


oe oe 
CP(f) oe cP 


ERROR 
CORRECT 


FIGURE 38. RESULT OF CHANGING DATA IN ONE SYNCHO- 
NOUSLY CLOCKED CIRCUIT BEFORE THE 
SWITCHING POINT OF THE NEXT SEQUENTIAL 
CIRCUIT IS REACHED 
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Drop-in Replacement 


The use of Harris HCT family devices make it unnecessary 
to sacrifice noise margins, speed, and quiescent power dis- 
sipation in constructing interfaces to achieve mixed technol- 
ogy designs. This performance is possible because HCT 
devices are TTL compatible and can directly replace LSTTL 
counterparts without the addition of pull-up resistors at the 
LSTTL outputs. 


Fanout capabilities should be taken into account when an 
HCT device is used to replace a TTL part. TTL fanout is usu- 
ally expressed in unit loads (ULs) and the load is specified to 
be an input of the same family. In fact, TTL fanout is deter- 
mined by the ability of the outputs to sink current (a TTL 
input usually sources current). The outputs of HCT devices 
are classified in two categories: standard and bus driver. 
Table 8 shows the fanout for the different TTL families. 


For further information on drop-in replacements, refer to 
Application Note AN7330, “Replacing LSTTL with QMOS 
High Speed Logic IC's”. See Section 8, “How to Use Answer- 
FAX”, in this selection guide. 


The fanout values shown in Table 8 are derived at a voltage 
drop of maximum 0.4V (Vo,). In the “74” TTL series, an 
extended Vo, value is often seen, e.g., 8MA at 0.5V voltage 
drop for LSTTL. If this value is used in determining the fanout 
of the TTL part, it can result in a higher fanout than is possible 
with QMOS. This condition can be resolved by replacing as 
many of the driven TTL parts as possible by HCT devices to 
reduce the sink current requirement (the HCT input current is 
negligible). Furthermore, the use of HCT devices results in a 
substantial reduction in power dissipation. 


TABLE 8. FANOUT OF HCT TO TTL ELEMENTS 


[wer_[ rit] 1S] Ais [ FAST] SANDAS | 
[Sancas [2 | 0 |] es | 2 
ausower | 3s |e | 0 | o] 3 


Devices of the HCT family are power saving, virtually drop-in 
replacements for LSTTL parts. The total power consumed by 
a system depends largely on the number of gates switching 
at any time and on the switching frequency, but in most sys- 
tems only about 30% of all circuits switch at the maximum 
system frequency; 70% operate at far lower rates. Thus, 
even in systems using ALS, AS, S and FAST, the HCT family 
can be used with consequent power savings and good reli- 
ability improvement in mixed technology designs. 


Conversion of LSTTL Test to HCT Test 


A simplified technique to convert an LSTTL test program to 
one that properly tests an HCT type is explained in Applica- 
tion Note AN7323 “Modification of LSTTL Test Programs to 
Test HCT High Speed CMOS Logic IC's”. See Section 8, 
“How to use AnswerFAX”, in this selection guide. 


Bus Systems 


Bus systems are commonly used in microcomputer applica- 
tions. Harris CMOS devices are being increasingly used in 
these applications. 


There are several constraints imposed on microprocessor 
systems in industrial applications, such as electrically noisy 
environments, battery stand-by requirements and sealed, 
gas-tight enclosures. QMOS bus systems, e.g., the pro- 
posed CMOS STD bus (a non-proprietary CMOS bus pro- 
posed standard) provides a low power solution to virtually all 
of these problems. In comparison with older bipolar digital IC 
Bus standards, QMOS bus systems offer superior noise 
immunity, equal operating speed, lower power dissipation, 
wider supply voltage range, extended temperature range, 
and enhanced reliability. 


In order to optimize results with QMOS, particularly in cir- 
cuits which communicate directly with the bus, the use of 
only HC devices is recommended, because HC QMOS opti- 
mizes input-signal noise immunity with HC QMOS a new 
low-power bus termination can be introduced (see Figure 
39B) which, unlike the conventional high-current TTL bus 
termination of Figure 39A, draws no heavy DC current and is 
more suited to QMOS outputs. Both HC and HCT QMOS 
have the identical rail-to-rail output drive. 


Vec 

2202 
SIGNAL LINE 

330Q 


FIGURE 39A. CONVENTIONAL TERMINATIONS FOR TTL BUSES 
0.25W PER LINE OR 2W PER OCTAL DRIVE AND 


TERMINATION 
Vcc 
1kQ 
SIGNAL LINE 
1000pF 
3300 


FIGURE 39B. PROPOSED LOW-POWER TERMINATION FOR 
CMOS STD BUS EQUIVALENTS 


FIGURE 39. BUS TERMINATIONS 


The wider supply voltage range of HC type QMOS together 
with its lower power dissipation virtually eliminates problems 
caused by voltage drops along power buses between cards 
in a system. It is possible for a circuit to pick up severe noise 
spikes or differential voltages via the card edge-input protec- 
tion circuit. Such pick-up can exceed the CMOS input cur- 
rent maximum ratings if the input current is not limited by a 
10kQ series resistor in the QMOS logic line. This series 
resistor will limit transient current to +20mA for external volt- 
ages of up to t200V. However, for correct functioning, the 
DC input current should be kept below 2mA. This type of 
card edge input protection is shown in Figure 40. 


In the circuit of Figure 40, if the input diode current exceeds 
2mA, a QMOS high-to-low level shifter should be used (e.g., 
HC4049, or HC4050). 
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Because QMOS bus-drivers do not have built-in hysteresis, 
slowly rising pulses should be avoided or devices with 
Schmitt-trigger action should be used, such as the QMOS 
flip-flop series HC/HCT73, 74,107,109,112, or the dedicated 
Schmitt-trigger types HC/HCT14 and 132. The rise and fall 
times can be derived from the information given in the sec- 
tion, “Propagation Delays and Transition Times”. 


~ Voc 


INPUT . QMOS LOGIC 


QMOS HC/HCT TYPE 


FIGURE 40. EXAMPLE OF THE CARD EDGE-INPUT-PROTEC- 
TION CIRCUIT 


Standardized Capacitance Power Dissipa- 
tion (Cpp) Test Procedure 


The purpose of the Cpp number is to allow the user to esti- 
mate the actual power consumption of his system. There- 
fore, the table has been set up to exercise each device in the 
same manner as it would usually be used. Devices which 
are separable into independent sections are measured on a 
“per section” basis, the remaining are measured on a “per 
device” basis. Each part number's unique setup is listed in 
the Pin Condition Table. The following paragraphs describe 
the generic set up for each class of devices. 


All Part Numbers 


Measurements are to be made at Ty = +25°C, Voc = 5V, and 
three-state outputs both enabled and disabled. 


Gates 


Switch one input. Bias the remaining inputs such that the 
Output switches. 


Latches 
Toggle as in a flip-flop. 
Flipflops 


Switch the clock pin while changing “D” (or biasing “J” and 
“K”) such that the output(s) change each clock cycle. For 
part numbers with common clocks, exercise the “D”, “J”, or 
“K” inputs of only one flip-flop. Set the inputs of the remain- 
ing flip-flops so they do not change state. 


Decoders/Demultiplexers 


Switch one address pin, which changes two outputs. 


Data Selectors/Multiplexers 


Switch one address input, with the corresponding data 
inputs at opposite logic levels, so that the output switches. 


Counters 


Switch the clock pin, with other inputs biased, such that the 
device counts. 


Shift Registers 


Switch the clock, adjust the data inputs such that the shift 
register fills with alternate 1's and O's. 


Transceivers 


Switch one data input. For bi-directional transceivers enable 
only one direction. 


Parity Generators 

Switch one input. 

Priority Encoders 

Switch the lowest priority input. 
Display Drivers 


Switch one input such that approximately half the outputs 
change state. 


ALUs/Adders 


Switch one least significant input bit, bias the remaining 
inputs so that the device is alternately adding 0000 (binary) 
or 0001 (binary) to 1111 (binary). 


Since Cpp is a measure of device power consumption, and 
not that of the driven load, each output would ideally be 
unloaded. However, this is impractical with automatic testers 
which often have 30pf to 40pF hanging on each pin. There- 
fore, each output which is switching should be loaded with 
the standard 50pF. The equivalent load capacitance, based 
on the number of outputs switching and their frequency, is 
then subtracted from the measured gross Cpp number to 
obtain the device's actual Cpp value. 


If a device is tested at a high enough frequency, static supply 
Current will contribute a negligible amount to power con- 
sumption and can be ignored. Thus, it is recommended that 
power consumption be measured at 1MHz and the following 
formula be used to calculate Cpp: 


(log) 


Cop = Woo) (16) — (Equivalent Load Capacitance ) 
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EXPLANATION OF SYMBOLS INPUT PULSES 
Key 
+ V= Voc (+5V) > FLILILIL<| 
¢ G=Ground Q ee ee eee ped | 


¢ H=Logic 1 (Voc) - Inputs at Voc for HC Types; 3.5V for HCT Types 

e L=Logic 0 (Ground) 

¢ D= Don't Care - Either H or L But Not Switching 

¢ C=a 50pF Load to Ground 

¢ O= An Open Pin; 50pF to Ground is Allowed 

e P = Input Pulse (See Illustration) 

¢ Q= Half Frequency Pulse (See Illustration) 

¢ R= 1kQ Pull-up Resistor to an Additional 5V Supply Other than the Veco Supply 
e B=BothRandC 


PIN CONDITION TABLE FOR Cpp TESTS 


PIN NUMBER 


2 Le belleletetetetelefetetetet eb er re rey 


re Pll ltelelalt telah ee EEEEEEEELEE 
| © drlefolofololefolotolofofoty tb TET TLE LLLP 
pv | so fefefolofololstolofololofedy tb LTTE ELL TLE 
pm | © felrtelofotolsfofofofofofoly tL PLETE EEL ELE | 
2 2 defeteloteleteletetetete et beer 


HC/HCT| LOAD 


Pe Peele eteleb tela EEE EEEEE ELE 
© | felelofolofofofsfofololefefefeel TPL TTL ELLE 
pf fella) vfoto}ofofofolefefetey TP EEE EEE EE ELE 
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PIN CONDITION TABLE FOR Cpp TESTS (Continued) 


PIN NUMBER 


HC 
TYPES 


SalW3as LOH/DH 
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PIN CONDITION TABLE FOR Cpp TESTS (Continued) 


PIN NUMBER 


SN... 
fear [a LoL] ol 
TYPES 7 17 27 
fm Tam obml eel el fel Dele lelef EEE EE EE ETE EE 
fm Tm Polrfoelofofefelsfelolfefel hE EEE EELEEE 
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pm felfefolefol fol ff of ole EE EEEEEEEEEE 
2m DGOROGEOR0S0000seeeeeeeoRos 
PGE GOOoUOS 00000 0ee0eeeo0nR 
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PIN CONDITION TABLE FOR Cpp TESTS (Continued) 


PIN NUMBER 
HC/HCT} LOAD 
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PIN CONDITION TABLE FOR Cpp TESTS (Continued) 


PIN NUMBER 
HC/HCT;} LOAD 


a __ 
rae] |e] f= Le] self nono a 
Fs COBO E0000 R00 200 0000S eeeeeeo 
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com [om Polo ole [Toffee f elf le TPE EEE EEE E TT 
por [= [olelofeloleloletelol feted sle hE EEE EE EE EEE 
foo [= [olr[ofofofafofof=[=lofelolfofofelel fe ELLE TL 
Ea OOO 20 SO OG 00 0G Ree eeeee 
pos Tm fale folefof=lo[of=[o[ofe[olf=[of=fofofe[ [fale -|- 
pew T= ole folefofafo[of=fo[ofefolfo[ofefofofe| lolel(-F[-[- 
FEE OOOO GG OGG cE Odea eeeeeeeeee 
FRE COSC ROCCO CCE OREO EUREERGRoo 
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rT Eelleleleletelole felt fof EE EEE EEEE EEE 
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Technical Overview 


PIN CONDITION TABLE FOR Cpp TESTS (Continued) 


PIN NUMBER 
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fefel= EEE 
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HC/HCT SERIES 


Family Ratings and Specifications} 


Absolute Maximum Ratings 


DC Supply Voltage, Veco (Note 1).............0.0. -0.5V to +7.0V 
DC Input Diode Current, |x 

For V, <-O.5V OF Vi > Veo F05V 0. oc ces cenecere ne nus ce +20mA 
DC Output Diode Current, lox 

For Vo <-0.5YV Of Vg > Veo F0SY ccc ccivcrcanavas sewers +20mA 
DC Drain Current, Per Output (Io) For -0.5V < Vo < Voc +0.5V 

AMOI pois mowed enn one enna nd nde S504 Ken ba ER AES +25mA 

PG vic ake 09 cecaterane naa se nhend new menede ates ye bad +35mA 
DC Vee or Ground Current, log 

SOG osc ndeecns cared aeteesos oes aaeaeasTedeseasd +50mA 


CE ian eae hee eed dae Ltd ae ao od es ee bas hae ces secu +70mA 


Power Dissipation Per Package, Pp 
Package E, EN, F,H 


Te S65 COO is cxcatans ccxaeeess wenwnwens 500mW 

Ta = +100°C to +125°C .... Derate Linearly at 8mW/°C to 300mW 

Package M 

Te SSC 070 nic d veces camngesanex enaesn cas 400mW 

Ta = +70°C to +125°C....... Derate Linearly at 6GmW/°C to 70mW 
Operating Temperature Range, Ty, ............. -55°C to +125°C 
Storage Temperature, Tytg....- ee eee eee eee -65°C to +150°C 
Lead Temperature (During Soldering) 


At Distance 1/16in. + 1/32in. (1.59 + 0.79mm) 


from Case for 106 Mae cca cccecndesswusesvensedieun +265°C 
Unit Inserted into a PC Board (Min Thickness 1/16in., 1.59mm) 
with Solder Contacting Lead Tips Only............... +300°C 


CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 


Recommended Operating Conditions 
Supply Voltage Range (Note 1) 


COSVANG WSS cxicencentande sincere whegeeads 2V to 6V 
Gears) WOE sock keescenes ruaawnseadans 4.5V to 5.5V 
DC Input or Output Voltage, Vj, Vo... 2. ee ee eee eee OV to Vec 


Operating Temperature, Ty..........02-0eeeee -55°C to +125°C 
Input Rise and Fall Time, tp, te (Note 2) 
GO 2s cee e6acde¥ cen se engmte seasons ans 1000ns Max 
SOY 2666 d 2c kbeer aide & daWe Sek O94 SKEVER bs 500ns Max 
fo en ee ee eer eee ee 400ns Max 


TEST CONDITIONS 


High Level Input 
Voltage 


Low Level Input 
Voltage 


haem 


High Level Output 
Voltage 


Low Level Output 
Voltage 


See Section 8, “How to use AnswerFAX”, in this selection guide. 
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$¢ For specific technical information on each individual device type, refer to the appropriate data sheet in Harris AnswerFAX. 


CD54HC/CD74HC 
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Family Ratings and Specifications} 


DC Electrical Specifications - HC Series For CD54HC/CD74HC Types (Continued) 


PARAMETERS |SYMBOL| TEST CONDITIONS (V) | MAX | | MAX | UNIT 


Input Leakage I, Vi = Voc or GND 
Current (Note 4) 


ee 
Three-State Output Vi = Vin Or Vit i +0.5 ui a +10 
Off-State Current (Note 5) Vo = Vec or GND 
ssi[ te ee ee 
ae ee 
po tet - | et 


me 
ra) 
= 
is 


Quiescent Vi = Voc or GND, Ip = 0 


Supply 
Current 


NOTES: 

1. Unless otherwise specified, all voltages are referenced to Ground. 

2. Except Schmitt trigger inputs. 

3. Not applicable to open drain outputs. © 

4. For digital I/O pins use |o7 limits. a 

5. Also applicable to open drain outputs. 7} 
DC Electrical Specifications - HCT Series For CD54HCT/CD74HCT Types ; 2 

9 
me ea 
-55°C TO 
+25°C -40°C TO +85° +125°C 
PARAMETERS |SYMBOL TEST CONDITIONS 


=< 
ql 


c 
<| </2Z 
| 


|_MIN | MAX [MIN | MAX [MIN | MAX_ 

Input Voltage 
frouvotoe | |e 
Input Voltage 

J a ae 
| ee 
High Level Vou |Vmor| 20 [ 20] wA| 45 | 44] - | 44] - | 44] - | V_ 
Output Voltage | (Note t) | Vu [4 [6 [ma [45 [308 [aaa [a7 |v 
Low Level Vo. |Vwor| 20 | 20 | wA| 45 | - | o1 | - [| o1 | - | 07 [| v_ 
uatVvotage | “fs [efml| 45 [| - [owl - [os| - | o | v | 
Current (Note 2) 
Three-State Output V, = Viq or Vit ha he +0.5 | * +5 = +10 
Off-State Current (Note 3) Vo = Vec or GND 
Quiescent SSI| loc | Wi=VccorGND,Io=0 | 55 | - | 2 | - | 2 | - | 4 | nA _ 
auee a ee eee ee ee 
— 55 fT = | 8 fT - 80 fT 60 | A 
Additional Quiescent Vi = Vec -2.4V a 360 ae 490 
Device Current Per 
Input Pin: 1 Unit 
Load (Note 4) 


NOTES: 
1. Not applicable to open drain outputs. 
2. For digital 1/O pins use Ioz limits. 
3. Also applicable to open drain outputs. 
4. Total Supply Current = log + LAlec. 


+ For specific technical information on each individual device type, refer to the appropriate data sheet in Harris AnswerFAX. 
See Section 8, “How to use AnswerFAX”, in this selection guide. 9-09 


Family Ratings and Specifications} 


AC Electrical Specifications Definitions 


a sd ee 


Propagation Delay 


Outputs Going High to Low 


Outputs Going Low to High 


Output Transition Time 


Outputs Going High to Low 


Outputs Going Low to High 


Pulse Width 
Strobe, and Clock 


Clock Input Frequency 
Clock Input Rise and Fall Time 


Hold Time 
Removal Time 


Three-State Disable Delay Times 


High Impedance to Low Level 
Low Level to High Impedance 


High Impedance to High Level 


NOTES: 


Set, Reset, Preset, Enable, Disable, 


Set, Reset, Preset-Enable 


High Level to High Impedance 


tWe or twH 


1. By placing a defining Min or Max in front of definition, the limits can change from Min to Max, or vice versa. 
2. Clock input waveform should have a 50% duty cycle and be such as to cause the Outputs to be switching from 10% Vee to 90% Veg in 


accordance with the device truth table. 


Switching Waveforms for CD54/74HC 
and CD54/74HCU Integrated Circuits 


I 
twi + twH= CL 


Vcc 


GND 


NOTE: Outputs should be switching from 10% Vee to 90% Veg in 


accordance with device truth table. For fyax, input duty cycle = 50%. 


FIGURE 41. CLOCK PULSE RISE AND FALL TIMES AND PULSE 
WIDTH 


INVERTING 
OUTPUT 


FIGURE 42. TRANSITION TIMES AND PROPAGATION DELAY 
TIMES, COMBINATION LOGIC 


See Section 8, “How to use AnswerFAX’”, in this selection guide. 


6ns 6ns 
OUTPUT Vcc 
DISABLE 
GND 
OUTPUT LOW 
TO OFF 
OUTPUT HIGH 50% 
TO OFF 
OUTPUTS OUTPUTS OUTPUTS 
ENABLED DISABLED ENABLED 
FIGURE 43A. 
OTHER OUTPUT 
INPUTS IC WITH Ry =1kQ 
TIED HIGH THREE- Voc FOR tp,z AND tpz, 
OR LOW STATE om GND FOR tpyz AND tpzy 
output . | OUTPUT | _|_ S0pF 
DISABLE = 


FIGURE 43B. 


FIGURE 43. THREE-STATE PROPAGATION DELAY WAVE 
SHAPES AND TEST CIRCUIT 


¢ For specific technical information on each individual device type, refer to the appropriate data sheet in Harris AnswerFAX. 
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Family Ratings and Specifications 


CLOCK Vec 


INPUT GND 


DATA Vcc 


INPUT 


GND 


tsu(H) 
(NOTE 1) 


OUTPUT 


Vcc 
SET, RESET 


OR PRESET GND 


NOTE: 
1. (H) or (L) Optional 


FIGURE 44. SETUP TIMES, HOLD TIMES, REMOVAL TIME, AND 
PROPAGATION DELAY TIMES FOR EDGE 
TRIGGERED SEQUENTIAL LOGIC CIRCUITS 


Switching Waveforms for CD54/74HCT 
Integrated Circuits 
twi + twH= 1c, 


tpC, =6ns Cc 
nile ~<_tfC, = 6ns L 


3V 
CLOCK 


NOTE: Outputs should be switching from 10% Voc to 90% Vez in 

accordance with device truth table. For fyax, input duty cycle = 50%. 

FIGURE 45. CLOCK PULSE RISE AND FALL TIMES AND PULSE 
WIDTH 


INVERTING 
OUTPUT 


FIGURE 46. TRANSITION TIMES AND PROPAGATION DELAY 
TIMES, COMBINATION LOGIC 


ta 
OUTPUT 3V 
DISABLE 
GND 
OUTPUT LOW 
TO OFF 1.3V 
OUTPUT HIGH 
TO OFF 1.3V 
OUTPUTS > OUTPUTS OUTPUTS 
ENABLED DISABLED ENABLED 
FIGURE 47A. 
OTHER OUTPUT 
INPUTS IC WITH Ry = 1kQ 
TIED HIGH THREE- Vcc FOR tp,z AND tpz, 
OR LOW STATE CL GND FOR tpyz AND tpzy 
ouTPUT - OUTPUT T_50pF 
DISABLE - 


NOTE: Open drain waveforms tp, z and tpz, are the same as those 
for three-state shown on the left. The test circuit is Output R, = 1kQ 
to Voce Cy = 50pF. 

FIGURE 47B. 


FIGURE 47. THREE-STATE PROPAGATION DELAY WAVE 
SHAPES AND TEST CIRCUIT 


CLOCK 3V 
INPUT ‘ : GND 
DATA 3V 

INPUT 

GND 
tsu(H) 
(NOTE 1) 
OUTPUT 
3V 
SET, RESET 
OR PRESET GND 


NOTE: 
1. (H) or (L) Optional 


FIGURE 48. SETUP TIMES, HOLD TIMES, REMOVAL TIME, AND 
PROPAGATION DELAY TIMES FOR EDGE TRIG- 
GERED SEQUENTIAL LOGIC CIRCUITS 
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Operating and Handling Considerations 


Handling 


All inputs and outputs of Harris CMOS devices have a net- 
work for electrostatic protection during handling. Recom- 
mended handling practices for CMOS devices are described 
in Application Note, AN6525, AnswerFAX document number 
96525, “Guide to Better Handling and Operation of CMOS 
Integrated Circuits.” See Section 8, “How to Use Answer- 
FAX” of this selection guide. 


Operating Voltage 


During operation near the maximum supply voltage limit, 
care should be taken to avoid or suppress power supply 
turn-on and turn-off transients, power supply ripple, or 
ground noise; any of these conditions must not cause Vcc - 
GND to exceed the absolute maximum rating. 


Input Signals 


To prevent damage to the input protection circuit, input sig- 
nals should never be greater than Vcc nor less than GND. 
Input currents must not exceed 20mA even when the power 
supply is off. 


Unused Inputs 


A connection must be provided at every input terminal. All 
unused input terminals must be connected to either Voc or 
GND, whichever is appropriate. 


Output Short Circuits 


Shorting of outputs to Voc or GND may damage CMOS 
devices by exceeding the maximum device dissipation. 


Substrate Connection 


When these devices (HC or HCT) are used in chip form, as 
in hybrid applications, the substrate is connected to Vcc (as 
in all N-substrate devices). 


Enhanced Product 


Enhanced Product 


The need to achieve the enhanced reliability resulting from 
burn-in screening must be determined by careful analysis of 
system design and application. 


How many IC's are incorporated into the total system? 
How many devices on each board? 


Is the proper device being used for the application? What 
are the reliability goals? 


What failure rates are being experienced without screening? 


Cost-effectiveness of using enhanced CMOS can be deter- 
mined by mutual analysis of the economic trade-offs made 
possible by the following features of the program: 


¢ Available in both plastic and frit-seal ceramic packages. 

¢ Offered on the industry's broadest line of circuit functions. 
¢ 0. 025% AQL cumulative. 

e Reduction in PC board reworking through fewer line rejects. 


¢ Lower Warranty Requirements Through the Elimination of 
Infant Mortality Failures 


¢ Reduced Incoming Inspection Cost by Reduction or Com- 
plete Elimination of Test Procedures 


¢ Reduction of System Failures and Related Service 
Expenses and Customer Complaints 


PRODUCT FLOW 


SCREENING DIGITAL ICs (CD TYPES) 
SUFFIX “X” 
STANDARD PRODUCT ALL PACKAGES 


100% BURN-IN 160 HRS AT +125°C OR EQUIVALENT 


100% PARAMETRIC AND FUNCTIONAL TESTS (NOTE1) 


SAMPLE 
PARAMETRIC AND 
FUNCTIONAL TESTS 
AT +25°C 
AQL = 0.025% 
(NOTE 1) 


ENHANCED PRODUCT 


“KX” PRODUCT 
IDENTIFICATION IS BY ADDED SUFFIX “X” TO THE STANDARD 
BRAND (EXAMPLE: CD74HCOOEX) 


= PRODUCT STATE OR PROCESS 


> = QUALITY ASSURANCE STEP 


NOTE: 

1. For the High Speed CD54/74HC/HCT/HCU products. AC param- 
eters an tested by selecting certain critical propagation delays 
(which vary from part to part) as indicators of proper AC perfor- 
mance and sample tested to an AQL of 0.025%. 
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+ For specific technical information on each individual device type, refer to the appropriate data sheet in Harris AnswerFAX. 
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Technical Overview 


Features 


The Harris AC/ACT series of Advanced High Speed CMOS 
Integrated Circuits is comprised of a broad range of logic 
types equivalent in performance and speed to FAST, AS 
(Advanced Schottky), and S (Schottky) bipolar types, but 
superior in that they require substantially less power in logic 
operations. Each CMOS circuit function is offered in two 
basic logic series, as follows: 


CD54/74ACTXXX-Series Types. These types feature TTL 
input-voltage-level compatibility and, using the same stan- 
dardized pinouts, provide reduced power- consumption alter- 
natives to the very high power consumption of the FAST, AS, 
and S bipolar logic series types. 


CD54/74ACXXX-Series Types. These types feature CMOS 
input-voltage-level compatibility and, using the same stan- 
dardized pinouts, provide enhanced system performance 
(better system noise margin) at speeds similar to those of 
FAST, AS, and S logic series types. 


The AC/ACT family consists of a comprehensive set of octal 
buffers, octal latches, octal flip-flops, octal transceivers in 
both the classic 200 series pinout and the newer 500 series 
flow through pinout. In addition, selected 551 inverters, 
gates, flip-flops, Schmitt triggers, plus selected MSI 
counters, registers, multiplexers, decoders and arithmetic 
functions are included for well over 100 circuits, in both the 
ACT and AC series. 


NMOS TRANSISTOR 
SILANE FIRST LEVEL METAL 
OVERCOAT 
PASSIVATION 


N+ SOURCE N+ DRAIN 


CHANNEL OXIDE P- IMPLANT 


AC/ACT Family Features 


Following is a listing of the features of the AC/ACT family of 
logic devices. 


¢ Functionally and Pin-Compatible with Industry 54 and 74 
Bipolar Types in the FAST, AS, and S Series 


¢ CMOS Rail-To-Rail Output Swing for Maximum Noise 
Margins 
e Fanout (Over Temperature) 
- 2400 AC/ACT Loads 
- 15 FAST Loads 
- 48 AS Loads 


NOTE: FAST, AS and S 74 series types are rated for only 0°C to +70°C. 


¢ Wide Operating Temperature Ranges 
- PDIP and SOIC 74 Series........... -55°C to +125°C 
- Chip-Form 54 Series.............. -55°C to +125°C 


Balanced Propagation and Output Transition Times 


Significant Power Reduction Compared to FAST, AS, and 
S TTL Logic, Resulting In Improved Equipment Reliability 


Outputs Reliably Drive 50Q Lines (at +85°C) and 75Q 
Lines (at +125°C) Without Need for Terminations 


Meets JEDEC Standard Number 20A 


¢ Octal Types Have Typically a 1V Peak (DIP Package) Simul- 
taneous Switching Voltage Transient, Similar to FAST Series. 
Peak is Typically 0.8V in the SOIC Package 


¢ CMOS Input Compatible 


PMOS TRANSISTOR 


SECOND LEVEL METAL 
INTERLEVEL DIELECTRIC 
GLASS 


P+ DRAIN P+ SOURCE 


N- WELL 


P EPITAXIAL LAYER 


P SUBSTRATE (CONNECTED TO GROUND) 


FIGURE 1. CROSS SECTION OF AC/ACT TWO LEVEL METAL CMOS PROCESS 
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AC/ACT SERIES 


Technical Overview 


TABLE 1. PERFORMANCE COMPARISON OF AC/ACT AND FAST LOGIC FUNCTIONS 


TEST 
PARAMETERS SYMBOL | CONDITIONS 74 | rasemes cer AC/ACT 74 SERIES FAST 


Power Consumption POWER CONSUMPTION FREQUENCY | POWER CONSUMPTION FREQUENCY (MHz) 


Four-Stage 
Counter (191) 


Octal Transceiver 
(245) 


Operating Voltage - 


-55 to +125 0 to +70 


0.4/0.3 
Rated Load 
1.25/1.25 


Operating Temperature Range 


FAST to FAST 


Noise Margin 


AC to AC 
(High/Low) 


ACT to ACT 


Input Switching Voltage Variation over the 
Operating Temperature Range 


Output Drive SSI/MSI Logic 
Current 


Three-State 
Buffers 


Bus Drivers 


Propagation Delay Octal Buffer (240) 


Flip-Flop (74) 


Input Current hie 


oe 
Three-State Output Current | 


ae 
ee O.  £e 
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Technical Overview 


Series Features 


Following are the special features of the AC series of 
Advanced CMOS High Speed ICs. 


e 1.5V to 5.5V Operation 


¢ High Noise Immunity 
- Ni = Ni = 30% for Vec = 38V to 5V 
- Ni = Niw = 20% for Voc = 1.5V to 3V 


Following are the special features of the ACT Series of 
Advanced CMOS High Speed ICs. 


e¢ 4.5V to 5.5V Operation 


e Direct TTL Input Logic Compatible 
- Vit = 0.8V Max 
- Vin = 2V Min 


¢ Similar to FAST Specifications Except for the 64mA Io, of 
FAST Drivers. (See FCT Series of Logic Types for Higher- 
Current Drivers.) 


Comparison of AC/ACT Logic Types with FAST/AS Types 


Harris AC and ACT types have many outstanding advantages 
when compared with the conventional high current bipolar 
FAST and AS logic types. The Advanced CMOS Logic AC 
and ACT types can replace the bipolar types in existing equip- 
ment and in new equipment designs requiring devices that 
operate at frequencies up to 100MHz. Table 1 compares the 
significant operating characteristics of the AC and ACT CMOS 
types with those of the bipolar FAST logic family. 


AC/ACT IC Process and Structure 


Advanced CMOS high speed products are fabricated with an 
advanced small geometry CMOS process and design rules 
that are tailored to meet the specified high speed and high 
output drive current, and to tame the high switching current 
transients associated with high speed designs. Figure 1 
shows the cross section of an AC/ACT chip. The starting 
material is a p-substrate topped with a thin p-epitaxial sur- 
face layer; hence, this process is an n-well type. The epitax- 
ial surface serves essentially to eliminate SCR latch up and 
provides for a low impedance surface conduction path that 
enhances electrostatic discharge capability. The n and p dif- 
fusions are ion-implanted. Polysilicon gates having an effec- 
tive length of 1.5m are deposited over a thin 300A gate 
oxide. Active source and drain areas are automatically 
aligned to the separate gates with the polysilicon gates act- 
ing as a mask. This structure drastically reduces the para- 
sitic capacitances between the gate and the n and p areas 
(see Figure 2) and, as a result, enhances switching speed. 
The n and p transistors are isolated by the areas of silicon 
dioxide, as shown in Figure 1. 


A major structural feature of AC/ACT devices is the use of 
two metallization levels. Logic interconnections are shorter 
because of the dual interconnect layers, and Vcc and 
ground distribution busing is greatly enhanced to handle the 
switching transient current, which can exceed one ampere 
for AC/ACT octal buffer types. When used in chip form, the 
AC/ACT substrate should not be connected to any potential 
above ground. 


FIGURE 2. PARASITIC CAPACITANCES IN A CMOS INVERTER 


Input Characteristics 


The inputs of the AC/ACT devices are sensitive to voltage 
levels. The only input current is the reverse diode leakage (a 
few picoamperes) of the protection network for electrostatic 
discharge. The definitive I/O switching characteristics of an 
input stage is shown in Figure 3 for AC and ACT types. The 
specified Min/Max input switching voltages are guaranteed 
over the operating temperature range. Actual shift of the 
input voltage over the temperature range -55°C to +125°C is 
100mV. 


= = " ; 
: 3 | 
= 2 4 Voc = 5V 
9 - | Ta=+25°C 
J ag ‘ 
=) oa ) 2 ‘ 
a. a. ‘ 
he Ss y 
3 5 1 
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So S 0 

anna {s \ 5 GNnp41 ah 4 5 
Vi_ MAX Vin MIN Vi MAX Vin MIN 
30% Voo _2°9¥ 70% Ver 0.8V 2.0V 

0% Voc 


V,, INPUT VOLTAGE (V) 


V, , INPUT VOLTAGE (V) 
AC ACT 


FIGURE 3. AC/ACT VO SWITCHING CHARACTERISTIC FOR A 
NOMINAL Voc OF 5V 


Noise Immunity and Noise Margin 


Table 2 shows the input noise immunity values (Vj; Max and 
Vin Min) for AC and ACT devices, the output voltage specifi- 
cations, and the calculated noise margins under two condi- 
tions: (1) interfacing with like members of the same family, 
and (2) interfacing with bipolar FAST types. The noise mar- 
gins shown in Table 2A, for AC and ACT types only, apply for 
the temperature range of -55°C to +125°C. In Table 2B, the 
interface noise margins are limited to O°C to +70°C, the 
commercial temperature range of FAST types. These tables 
illustrate one of the most important attributes of the CMOS 
AC/ACT family when compared to the FAST family; namely, 
designs that use the AC Series CMOS types have over three 
times the noise margin of the FAST family in the same 
design. Hence, new designs taking advantage of the higher 
speeds of these types should use the 1.4V noise margin of 
the AC family to gain the extra system noise margin of 1V. 
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AC/ACT SERIES 


Technical Overview 


Pulsed input noise immunity is illustrated in Figure 4. This 
figure shows the typical family DC noise immunity for input 
pulses having widths of 10ns or more. Below 10ns, the pulse 


ating temperature range, the aluminum input metallization 
traces are reliably sized for t20mA, as shown in Figure 6. 
Note that it is the aluminum traces and not the diode junc- 


amplitude (Vp) reaches higher values before an input is suffi- 
ciently disturbed to cause an output change. Note that for AC 
types, the values are for Vp amplitudes above ground or 
below Vcc (5V). For ACT types, only the limiting noise immu- 
nity above ground (0.8V DC) is shown. DC noise immunity 
below Vcc is 3V for ACT types and is not shown here 
because it is so high. 


tions that are the limiting circuit elements. 


Input Current/Voltage Characteristic 


The inputs of the AC/ACT devices have the dual-diode 
clamping circuit shown in Figure 5. This circuit serves two 
important needs: (1) Ringing voltages above Voc and below 
ground caused by the RLC interface equivalent circuit are 
clamped to within one diode drop of Vcc and ground, 
thereby reducing EMI. (2) Electrostatic discharge (ESD) is 
shunted away from the gate oxide of input transistors. 
Between -0.5V and Vcc plus 0.5V (see Figure 6), the input 
current is typically under the +1nA typical leakage of the 2 4 6 8 10 12 
biased input diodes. Beyond -0.5V and Vcc plus 0.5V, the tw, PULSE WIDTH (ns) 

diodes are forward biased and clamping action begins. The 
diodes can handle large junction currents (t400mA for under 
one second). For continuous clamping action over the oper- 


Vp, PULSE AMPLITUDE (V) 


(Vp) 
ee —~<— ty (AT 50% OF Vp) 


FIGURE 4. TYPICAL DYNAMIC NOISE IMMUNITY 


TABLE 2A. NOISE IMMUNITY VALUES AND NOISE MARGIN FOR AC/ACT TYPES (Vcc = 5V) 
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TABLE 2B. NOISE IMMUNITY VALUES AND NOISE MARGIN OF AC/ACT TYPES DRIVING FAST TYPES AND OF FAST TYPES 
DRIVING AC/ACT TYPES (Vcc = 4.5V) 
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INPUT c LOGIC 


FIGURE 5. AC/ACT DUAL-DIODE INPUT PROTECTION 
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FIGURE 6. AC/ACT INPUT CHARACTERISTIC 
Input Termination 


The inputs of all AC/ACT types require termination. The 
input resistance of these types is very high, typically 10°Q, 
and the input capacitance is a few picofarads. When unter- 
minated inputs are left floating, they can easily pick up stray 
charge and move the transistor into the linear operating volt- 
age range between V, and Vj. When this transfer takes 
place, logic malfunction could occur, oscillation may occur, 
and operating current goes up. Consequently, all unused 
CMOS inputs must be terminated. Terminations may be 
directly to Vcc or to ground or made by means of a shunt 
resistor. Specification information on Input Termination 
Design Rules is located on AnswerFAX, document number 
7001, “System Design”. See Section 8, “How to Use Answer- 
FAX” of this selection guide. 


Input ESD Protection 


As mentioned, AC/ACT device inputs have a resistor-diode 
protection network, shown in Figure 5, that protects the gate 
oxide from electrostatic discharge (ESD) damage. The net- 
work provides protection to levels greater than 2kV in all 
modes pertaining to the input, as shown in Figure 7. This 
2kV figure was arrived at by the testing of devices in the ESD 
test circuit shown in Figure 8 while conforming to the MIL- 
STD test requirements. Despite the excellent built-in ESD 
protection, these device could be exposed to up to 15kV if 
good handling practice for semiconductor ICs is not followed. 
Please refer to AN6525 and ICE 402 for more detailed guid- 
ance. One special difference between the Harris AC/ACT 
logic family and older Harris CMOS families is the use of P 


substrates that are at ground potential (see Figure 1). The 
Harris CD4000B and HC/HCT families of logic devices use 
N-substrate material, which is at Vcc potential. Because of 
this difference, the bonding sequence for AC/ACT types is 
changed so that the ground pin is bonded first. The rule for 
N-substrate logic is to bond the Voc or Vpp pad first. 


FIGURE 7. ELECTROSTATIC DISCHARGE (ESD) TEST MODES 


22M 1.5K To 
. vr" DEVICE 
HIGH Rs UNDER 
VOLTAGE TEST 
SUPPLY Cc 


iia 


Cy = HUMAN BODY CAPACITANCE TO GROUND 
Rs = BODY SOURCE RESISTANCE 
FIGURE8. TEST CIRCUIT FOR MEASURING ELECTROSTATIC 
DISCHARGE (ESD) IN AC/ACT CIRCUITS. THE 
RISE TIME AT THE OUTPUT TERMINAL SHOULD 
BE 13ns +2ns 


Input Interaction 


Another effect of the input protection network is the imposi- 
tion of a parasitic transistor between adjacent input pins. Fig- 
ure 9 shows this transistor. This parasitic transistor action 
may cause undesirable interaction between adjacent inputs 
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Technical Overview 


if the input level is less than ground. In AC/ACT devices, gain 
of the transistor (alpha = I>/le) is minimized to less than 
0.001, thereby permitting proper logic operation in the pres- 
ence of large below ground transient voltages. 


An application example in which the knowledge that alpha 
equals 0.001 is useful is shown in Figure 10. Here, if input A 
swings between -5V and +5V and the AC/ACT device is 
operated normally from 5V to ground, it is wanted that the 
output switch reliably between OV and 5V. The designer 
must consider the Vj p at the B input terminal. Calculations 
show that this is a safe design, because Vj pg = 4.3mV. 


le = 4.3V/20kQ = 0.215mA 

Ic = Ole = 0.215nA 

Vitp = lo x 20kQ = 4.3mV 
Vin = GND 


Vin < GND 


TYPICAL Q@ = < « 0.001 
E 


FIGURE 9. PARASITIC N-P-N TRANSISTOR BETWEEN ADJA- 
CENT PINS IMPOSED BY INPUT PROTECTION 
NETWORK 


-5V 20kQ A 


SIGNAL A INPUT 


Voc OF AC/ACT 
Q DEVICE = 5V 


OUTPUT SWINGS 
OV TO +5V 


2 
— Vitp = 4.3mV 


FIGURE 10. EXAMPLE OF USE OF INPUT INTERACTION (A) IN 
A LEVEL CONVERSION 


Input Capacitance 


The input capacitance C, as a function of input voltage is 
shown in Figure 11 for typical AC and ACT types. Note that 
C, has peak values at the respective input-voltage switch 
point of 1.5V for ACT and 2.5V for AC types. Capacitance on 
either side of the peak is a summation of package, lead- 
frame, reverse-biased input diode, and CMOS gate-to 
source/drain capacitance. The peak capacitance results 
from the Miller-effect multiplication of the gate-to-drain 
Capacitance in the high-gain linear-transition region. The 
value of C;, that most typically represents the average load- 
ing effect is 5.0pF for AC and ACT inputs. 


Latch-Up Sensitivity 


Latch-up is a state in which an unwanted low-impedance 
path develops in a parasitic four-stage bipolar structure in a 
CMOS IC. Latch-up may be initiated or triggered by voltage 
overshoot or undershoot at inputs, outputs, or supply termi- 
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nals. A high transient voltage or current at any one terminal 
or at any combination of these terminals may initiate turn on 
of the parasitic SCR type four-layer diode bipolar device. 
See Figure 12A. 


A simplified diagram of this parasitic structure is shown in 
Figure 12B. This structure, when triggered on, keeps the 
supply voltage below the Vcc voltage value and thus permits 
a high supply current of several hundred mA to flow (see IC 
in Figure 12B). The values of resistors Rp and Ry depend on 
the circuit layout geometry and on P+ and N+ doping levels. 
The lower the value of these resistors, the less the voltage 
drop that will occur and the higher the trigger current needed 
to induce turn on of the SCR structure. 


Also important for minimizing latch-up problems are the 
established layout rules and process parameters that mini- 
mize the current gain (beta) of the parasitic N-P-N and P-N- 
P transistors shown in Figure 12. 


The Harris AC/ACT n-well process uses a thin p-epitaxial 
layer on the P+ substrate. This layer provides a shunt of very 
low resistance around Rp. The effective Rp is extremely low, 
and as a result, very high negative voltage or current tran- 
sients at the N+ source (Vs point in Figure 12) are required 
to forward bias the parasitic N-P-N base-emitter junction. 
Additionally, there are several design rules that also signifi- 
cantly decrease latch-up probability. These rules relate to: 


1. Layout spacings to reduce the parasitic N-P-N and P-N-P 
transistor current gain. 


2. N+/N- well doping. 
3. Closed structure outputs. 
4. Latch plugs liberally used. 


The current transient at any input or output terminal that 
could potentially trigger latch-up of AC/ACT ICs is typically 
more than +400mA at +25°C. Measurements are made at all 
terminals to assure that they have a latch current of over 
+100mA at +125°C. The absolute maximum DC rating in 
AC/ACT data sheets and in the industry JEDEC Standard 
Number 20A is t20mA at inputs and +50mA at outputs. 
ACT AC 


INPUT CAPACITANCE (pF) 


INPUT VOLTAGE (V) 


FIGURE 11. VARIATION OF INPUT CAPACITANCE WITH 
VOLTAGES FOR TYPICAL AC/ACT TYPES 


Technical Overview 


We (NPN) | 


NMOS 
D G 


FIGURE 12A. CROSS SECTION OF CMOS STRUCTURE SHOWING 
SCR LATCH-UP PARASITIC TRANSISTORS 


Voc 
PMOS DRAIN 
P+/N- WELL 
Rn DIODE 
N- WELL ;,/ P+ 
P- (P++) 
lc | 
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FIGURE 12B. SIMPLIFIED DIAGRAM OF CMOS FOUR-LAYER 


DIODE STRUCTURE 
FIGURE 12. 
Voc 
Vcc 
a PMOS OUTPUT 
OUTPUT 
SF sos 
CMOS OUTPUT FAST OUTPUT 


FIGURE 13. AC/ACT OUTPUT, A COMPLEMENTARY-SYMME- 
TRY TRANSISTOR CONFIGURATION, COMPARED 
WITH FAST OUTPUT, A TOTEM-POLE CONFIGU- 
RATION 


Output Characteristics 


AC/ACT outputs make use of a complementary-symmetry 
transistor configuration that is different from the FAST totem- 
pole output. Both outputs are shown in Figure 13. AC/ACT 
outputs meet the voltage-level requirements necessary to 
interface AC/ACT inputs and the drive and current require- 
ments needed to interface bipolar inputs such as TTL, LS, 
ALS, AS, FAST, and the like. 


The outputs of all AC/ACT devices have the same drive cur- 
rent capability and meet proposed JEDEC standard drive 
and current requirements. The outputs may be active (two- 
state) or three-state in which both the PMOS and NMOS 
transistors are off. 


Another type of AC/ACT output is the open-drain output of 
the AC/ACT 05 Hex Inverter shown in Figure 14. The AC/ 
ACT 05 is the only advanced high speed CMOS inverter 
type having outputs that can be used for a “wired-OR” 
arrangement. There is, however, a very useful group of octal 
transceiver types having open-drain outputs. These types 
are listed below. 


AC/ACT 647 Octal Bus Transceiver/Register with Open 
Drain (Non-Inverting) 


AC/ACT 653 Octal Bus Transceiver/Register, Open Drain 
A Side, Three-State B Side (inverting) 


AC/ACT 654 Octal Bus Transceiver/Register, Open Drain 
A Side, Three-State B Side (Non-Inverting) 


AC/ACT 7623 Octal Bus Transceiver; Three-State B Side, 
Open Drain A Side (Non-Inverting) 


FIGURE 14. AC/ACT HEX INVERTER (05) OPEN-DRAIN OUTPUT 
CIRCUIT 


4702 330Q 


Voc = 4.5V 


to BACK PLANE 


3302 


Vo. MAX = 0.4V 


4.5V 


FIGURE 15A. OPEN-DRAIN OUTPUT AC/ACT TYPES EFFEC- 


TIVELY DRIVE VME 
4.5V 
2202 
Vo. MAX = 0.33V 
3302 


FIGURE 15B OPEN DRAIN AC/ACT TYPES EFFECTIVELY DRIVE 
SCSI BACKPLANE TERMINATION SCHEMES 


FIGURE 15. 
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Technical Overview 


These types are especially useful for “wired-OR” -ing of 
interrupt signals on a backplane. They could also be used for 
backplane interface using the backplane termination resis- 
tors as pull-ups. Figure 15 illustrates two popular backplane 
termination schemes (VME and SCSI) that are effectively 
driven with AC/ACT open-drain outputs. In Figure 15A, the 
dual VME termination scheme is driven, Vo, Max is 0.40V at 
+85°C, and Vcc is 4.5V. In Figure 15B, the SCSI termination 
is driven. In this network, Vo, Max is 0.33V. In both exam- 
ples, the bus pulls up to 2.6V for a Voy Min by means of the 
resistive terminations. AC/ACT types having three-state out- 
puts may also reliably drive the VME and SCSI termination 
of Figure 15. With active PMOS pull-ups, the low to high 
transition of the bus is faster than with the open-drain output 
interface. See the section on the FCT Bus Interface Family 
that describes output drives of 64mA and 48mA, required in 
many backplane applications. 


Output ESD Protection 


The outputs in AC/ACT devices are protected from electro- 
static discharge (ESD) damage by an integral inherent diode 
structure. Figure 16 shows these diodes. These protective 
diodes are effective because of the large geometries 
(widths) of the output transistors. The diodes are comprised 
of the drain and the n-substrate junction of the p-device and 
of the drain and the p-well junction of the n-device. This net- 
work provides protection to voltage levels greater than 2kV in 
all electrostatic discharge modes pertaining to the output (for 
these modes, see Figure 7). 


The output clamp diode to Vcc must be taken into account in 
interface and bus applications. For more information on this 
subject, see AnswerFAX document number 7001, “System 
Design”. See Section 8, “How to Use AnswerFAX” of this 
selection guide. 


Output Current 


AC/ACT outputs are specified for both CMOS and bipolar 
FAST loads. CMOS inputs are voltage sensitive, and the 
only current is leakage current. The output voltage test for 
CMOS interfacing is specified for lp at t50nA (50 CMOS 
loads). The outputs are also specified for Ip at +24mA 
(15 FAST loads). The corresponding Vo, Max and Voy Min 
for the outputs are given in Table 3. 


Voc 
PMOS 
| INHERENT 
DIODES 
OUTPUT 
INHERENT 
| DIODES 
NMOS 


FIGURE 16. INHERENT DIODE STRUCTURE THAT PROTECTS 
AC/ACT OUTPUTS FROM ELECTROSTATIC 
DISCHARGE DAMAGE TO LEVELS GREATER 
THAN 2kV 


For output loading of +50y/A, the typical output voltage is only 
60mV below Vcc or 6OmV above ground. As a consequence, 
CMOS outputs are truly rail-to-rail swings even at 50u.A, which 


is important in many applications. The reason that the guaran- | 
teed limits of JEDEC and Table 3 are at 100mV is to facilitate 


high speed test verification. 


Note that for the AC-Series types, operation down to 1.5V is | 
specified. Output current is specified at 1.5V and also at 3V. | 


This worst-case 3V rating is increasingly important because 


it corresponds to the new low-voltage logic standard (JEDEC © 


Std. No. 8) of 3.3V + 0.3V. As CMOS technology shrinks to 


under one micron, reliability, operating power, and most of | 


all, switching noise all point toward more favorable results 


with a supply voltage of 3.3V than with 5V ones. At 3.3V, AC/ | 


ACT types consume only 40% of the operating power of 5V 
operation, and switching speed is decreased by an average 
of only 30%. Also, TTL interface is realizable at 3.3V + 0.3V 
using AC types. 


The maximum current per output pin (Io) is +50mA. This 
maximum current rating is specified when the outputs (Vo) 
are in their active regions, that is, greater than +0.5V but less 
than Voc plus 0.5V. The maximum current rating per power 
pin, Voc or ground is +100mA for up to four outputs; for each 
additional output the rating is increased by +25mA. When 
the output voltage exceeds Vcc by more than 500mV or is 
below ground by more than 500mV, the output protection 
diodes turn on and conduct current. To avoid latch-up, the 
peak values of the diode current Iox should not exceed 
+400mA, as described earlier. 


An important contributor to the control of output ringing and 
electromagnetic interference (EMI) is an output stage design 
having slow enough output slew rates to allow clamp diode 
turn-on (about 1ns). This turn-on attenuates ringing that 
often tries to exceed Vcc +0.7V or go more than 0.7V below 
ground. Control of output slew rates is also a central contrib- 
utor to reduced output simultaneous switching transients 
(discussed later). 


Output-Current Interfacing Capability 


A comparison of the output drive capabilities of AC/ACT 
types and FAST types follows. 


FAST capability is expressed in unit loads (ULs) where the 
load is specified to be an input of the same family. This spec- 
ification assures that the worst-case low-input and high-input 
thresholds will be met and the existing margins of noise 
immunity preserved. 


AC/ACT capability is expressed as source/sink current at a 
specified output voltage. Because AC/ACT types require vir- 
tually no input current, the unit-load concept does not apply. 


With a specified output sink current drive of 24mA at 0.44V 
(at 85°C), each AC/ACT output can drive 24,000 AC/ACT 
inputs. With a 501A4/0.1V specification, each AC/ACT output 
can drive 480 AC/ACT inputs. Each AC/ACT output has a 
drive capability of 15 FAST loads and maintains a Vo, under 
0.5V over the full temperature range. 


The standardized Harris and the JEDEC output characteris- 
tics are shown in Table 3. 
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Technical Overview 


Output Curves 


In Figure 17 and Figure 18 the standardized family output 
characteristic plots are provided. Both typical and worst- 
case minimum curves plot the Io, (sink) and Igy (Source) 
current as a function of drain-to-source output transistor volt- 
age drop (Vps). The heavy line at 50mA is the boundary 
between safe, continuous operating regions of current drain 
and areas where only transients are permitted. 


Output Short-Circuit Current (Backdriving) 


Note that in Figure 17 short-circuit currents of +200mA are 
typical for AC/ACT outputs at a Voc of 5V. Backdriving these 
outputs during PC board test by forcing outputs to ground, 
for example, is permissible with the limitations that only one 
output per IC be backdriven at any one time and for only one 
second maximum. For durations longer than one second, 
the IC may become too hot. Fortunately, because the epitax- 
ial-based process is essentially latch-free, no danger of 
latch-up results from backdriving. 


Output Simultaneous Switching Transients 


From Figure 17, it is evident that very large switching tran- 
sients can be absorbed by AC/ACT output transistors. Figure 
19 illustrates how large transient currents are typically gen- 
erated for the charge or discharge of an AC/ACT output 
using a 50pF load and a Vcc of 5V. The discharge time 
through the n-device of the output transistor is typically 3ns, 
even though the capacitor discharge current is typically 
83mA, as shown in the following calculation. 


Ic = C (dv/dt) = 50pF (5V/3ns) = 83mMA (EQ. 1) 


The ON resistance of the p and n channels is 10Q or more 
each during peak switching transient periods. Thus, it is pos- 
sible that switching currents of +200mA per output may 
occur. For octal types, where bytes are simultaneously 
switched at common edges, the total peak switching current 
could approach 8 x 200mA or 1.6 amperes. In practice. how- 
ever, the actual current is lower because it spreads some- 
what as a result of the deviations in peak switching times. 
These currents cause device Vcc and ground bus voltage 
drops that vary with each output and hence cause different 
Output delays. These delta delays spread the switching cur- 
rent over Ins to 2ns. 


TABLE 3. STANDARD HARRIS AND JEDEC OUTPUT CHARACTERISTICS AC SERIES 


PARAMETERS SYMBOL 
OH 


High-Level Output 


Voltage 


Low-Level Output 
Voltage 


NOTES: 


(Notes 1, 2, 4) 


Vou Vin OF Vip 
0.05 
(Note 4) 
24 
(Note 4) 
75 
50 


(Notes 1, 2, 4) 
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1. Test one output at a time for a 1s maximum duration. Measurement is made by forcing current and measuring voltage to minimize power 


dissipation. 


2. Test verifies a minimum 50Q transmission-line-drive capability at +85°C, 75Q at +125°C. 


3. Specifications at 1.5V are not part of the JEDEC proposal. 


4. For ACT Series, specifications only at Voc = 4.5V and 5.5V apply. 
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FIGURE 17. MINIMUM AND TYPICAL OUTPUT CHARACTERISTICS AT +25°C FOR AC/ACT ADVANCED HIGH SPEED CMOS TYPES 


SUPPLY VOLTAGE 
(Vcc) = 4.5V 


lo., MINIMUM OUTPUT N-CHANNEL 
SINK CURRENT (mA) 
lou, MINIMUM OUTPUT P-CHANNEL 
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FIGURE 18A. FIGURE 18B. 
FIGURE 18. MINIMUM OUTPUT CHARACTERISTIC CURVES AT +85°C AND +125°C FOR AC/ACT ADVANCED HIGH SPEED CMOS 
TYPES 
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Figure 20 shows that four inductances contribute to the on- 
chip ground potential Vg. These inductances are L1 effective 
on-chip ground path inductance; L2, the chip bondpad/wire/ 
lead-frame inductance; L3, the IC lead inductance; and L4, 
the printed-circuit board inductance path to earth or refer- 
ence ground. Figure 21 illustrates the lifting of ground as a 
result of the inductances L1 though L4 when an AC/ACT 
device switches. Instantaneously, the chip sees Vg as 
ground and causes the following IC performance effects. 


1. IfN outputs switch and one output is a steady-state low, 
the Vg will reflect onto the unswitched output as the 
peak low-level output voltage Vo; p, as shown in Figure 
22B for an eight-output device. 


2. The instantaneous gate-to-source voltage decreases by 
a magnitude of Vg volts. This decrease reduces the 
transistor gm, raises the Ron, and increases the transi- 
tion time of the output stage and the delay time. 


3. Input noise immunity is instantaneously decreased by 
Ve volts, and as a result, internally stored data in 
latches or flip-flops could be upset. 


di 
lc 
“T! ’ eo 


FIGURE 19. GENERATION OF LARGE TRANSIENT CURRENTS 
FOR CHARGE OR DISCHARGE OF AN AC/ACT 
OUTPUT. LOAD = 50pF; Voc = 5V 


iC LEAD 


SYSTEM GROUND TRACE 


FIGURE 20. IC GOUND PATH AND FOUR CONTRIBUTING 
INDUCTANCES 
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FIGURE 21. GROUND LIFT CAUSED BY SWITCHING CURRENT 
TRANSIENTS THROUGH INDUCTANCES 
DESCRIBED IN FIGURE 20 
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FIGURE 22A. TEST CIRCUIT OF SIMULTANEOUS SWITCHING 
TRANSIENT 
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FIGURE 22B. WAVEFORM OF SIMULTANEOUS SWITCHING 
TRANSIENT 
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FIGURE 23. EQUIVALENT CIRCUIT OF GROUND-BOUNCE CONFIGURATION FOR AN OCTAL OUTPUT STAGE. DYNAMIC VALUE 
OF Rs AND TRANSISTOR SWITCH TIMING ARE KEY VARIABLES IN MINIMIZING GROUND BOUNCE (Vo p) 


Figure 23 shows the equivalent IC circuit for the octal-type 
ground-bounce test configuration. Although this circuit 
shows the several RLC components involved in the develop- 
ment of both the transient ground lift (Vg) and the resultant 
quiet output voltage bounce (Vo; p), some key variables that 
complicate analysis are not readily apparent. These vari- 
ables include: 


1. Design of transistors to increase effective Rs, which will 
increase turn-on time or output slew rate dv/dt. The 
actual value of Rs is about 15Q. 


2. Design of chip to equalize the on-chip L and R of all 
eight output-stage metal runs to ground. 


3. Design of the plastic package lead-frame to reduce the 
ground pin inductance Lg by one half. For the DIP pack- 
age this inductance is 7.5nH. 


4. Design of small break-before-make capability to reduce 
Ipyy through current. Time difference is a nominal 0.5ns. 


5. Design of transistor turn-on time of a nominal 0.75ns. 


Of these five variables, the vast majority of ground-bounce 
minimization is achieved by control of the output dv/dt. It is of 
so little benefit to change the position of the ground pin or 
add additional ground pins that users get excellent perfor- 
mance and minimization of ground bounce and EMI without 
incurring significant extra cost and the reduced reliability of 
bigger packages that would result from such changes. 


Sample Measurement of Vo p 


Figure 24 shows actual sample measurement values of the 
peak low-level output voltage Vo; p measured on an ACT240, 
an Octal-Buffer Line Driver, three-state device. The worst- 
case Vo, p, 1.06V, occurs at pin 18, which is furthest from pin 
10 ground. The best-case Vo) p, 0.720V, occurs at pin 9, clos- 
est to pin 10. Waveforms for the ACT240 in the dual-in-line 
package (DIP) are given in Figure 25 and in the small outline 
package (SOP) in Figure 26. These waveforms are measured 
at pin 18, the worst-case pin. All Harris octals now have con- 
trolled output edge rates with ground-bounce performance 
similar to that shown in Figure 25 and Figure 26. 


This performance is very reasonable for a buffer having a 
typical delay of 3.5ns. Harris advanced high speed CMOS 
octal logic devices have been designed to minimize the 
effective on-chip L1 (Figure 20) and also to minimize L2, the 
dual bond-wire inductance. L3 is the inductance of a “corner- 
pin” dual-in-line (DIP) or small outline (SOP) package, and 
L4 is the inductance of the fixture ground-return path. This 
last value must be kept small (see next section on Vo p 
Measurement Method). For comparison, a bipolar FAST 
F240 type was identically measured. Its Vo) p is nearly iden- 
tical, the worst-case value being 1.05V. 


Type: AC240 
Worst-Case Value..................0000. 1.06V 
Best-Case Value.................... 0.72V DIP 
Worst-Case Value.................. 0.75V SOP 
Type: FAST F240 
Worst-Case Value.................0000 ee 1.05V 


FIGURE 24. MEASURED VALUES OF Vo; p MADE ON A 240 OCTAL 
BUFFER LINE DRIVER, THREE-STATE DEVICE 


[ty Pay ey 
See REARS 


10ns/DIV 


FIGURE 25. SIMULTANEOUS SWITCHING TRANSIENT PER- 
FORMANCE OF AN AC240 OCTAL-TYPE IC INA 
DUAL-IN-LINE (DIP) PACKAGE. SEE FIGURE 22 
FOR TEST CONDITIONS 
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FIGURE 26. SIMULTANEOUS SWITCHING TRANSIENT PERFOR- 
MANCE OF AN AC240 OCTAL-TYPE IC IN A SMALL- 
OUTLINE (SOP) PACKAGE. SEE FIGURE 22 FOR 
TEST CONDITIONS 


Vo_p Measurement Method 


The method for measuring Vo,p, also referred to as the 
simultaneous switching transient or ground-bounce effect, is 
a radio-frequency-type measurement and requires a good rf 
quality test fixture. A schematic of the fixture is given in Fig- 
ure 22A. It utilizes seven outputs switching into a standard 
AC/ACT load, considered to be a worst-case condition. The 
eighth input is held low or high, thereby placing the output in 
a high or low state. The eighth output is monitored with a 
scope, and the peak amplitude of the positive transient 
(Vo_p) above Vo, is measured. The peak amplitude of the 
negative transient below Vox is Vony Figure 22B shows the 
waveforms of the ground-bounce-induced transients, both 
positive and negative. 


The major concern of the design engineer in making these 
measurements is the Vo,p. Tolerance of this unwanted 
noise voltage is highly dependent on the switching threshold 
and noise margin of the logic circuits connected to the out- 
puts of the device. With the CMOS switching threshold, 
which is typically 50% of Vcc, the energy of the transient 
pulse is usually insufficient to cause false switching. More 
critical is when the logic inputs connected to the device 
switch at TTL thresholds, typically 1.5V. 


Dynamic Characteristics 
Switching Speed 


Significant speed improvement distinguishes the new AC/ 
ACT Advanced High Speed CMOS Logic Family from the 
HC/HCT High Speed CMOS Logic Family. Table 4 positions 
each CMOS logic family with the speed-equivalent TTL fam- 
ily. From the standpoint of speed, the AC/ACT family substi- 
tutes very adequately for the TTL FAST, AS, and S families. 
It is not recommended, however, to directly substitute AC/ 
ACT, FAST, AS, S, or ALS logic for HC/HCT or LSTTL logic 
because of the three times faster switching edges of the 
former group compared to the latter. These faster families 


require transmission-line interconnect considerations, termi- 
nations, superior decoupling, and careful PC board layout to 
keep switching noise generation under control so that FCC 
emission specifications may be met with good margin. 


TABLE 4. GUIDE FOR SUBSTITUTING CMOS LOGIC FAMILY 
TYPES FOR TTL FAMILIES 


TTL FAMILY 
LOGIC 
FAMILY | TTL | LSTTL Sats | s | rast| AS 
X 
(Note 2) 


HC/HCT xX Xx 
(Note 1) 

AC/ACT Note (Note 2) X X X X 
(Note 2) 


NOTES: 


1. HC/HCT substitutes when ALS is used vs LS for lower power. AC/ 
ACT substitutes when ALS is used vs LS for higher speed. 


2. There is too large a difference in speed and noise/EMI generation 
for AC/ACT to reliably substitute for TTL, LSTTL, or HC/HCT. 


CMOS 


Propagation Delays 


The useful speed of a logic family is essentially the I/O prop- 
agation delay of both low-to-high and high-to-low signal tran- 
sitions from input to output. 


Table 5 provides a comparison of AC and bipolar FAST 
device propagation delays for three familiar logic types; 
namely, a NAND gate (00), a flip-flop (74), and an octal 
buffer (240). Also shown is the input clock rate. For 74- 
series devices, the delays and also the clock rate are very 
nearly the same, not withstanding that for AC types Vcc is 
4.5V and Ty is +85°C and for FAST types Vcc is 4.75V and 
Ta is +70°C. These test conditions are clearly in favor of 
FAST by about 5%. Also evident from the data sheet extrac- 
tions in Table 5 are the balanced delay of AC types and the 
unbalanced (tp; y VS tp) delay of the bipolar types. 


TABLE 5. COMPARISON OF SWITCHING SPEED FOR THREE 
74-SERIES AC AND FAST LOGIC FUNCTIONS 


FFwo-input NANO (00) | trwtnm | 62 | 659 | ns _| 
Flip-Flop (74) | tron | 9 | 7.8/9.2 | ns | 

tuwe _[ 925 [100 | re 
feuter@0) | tuto | 05] a7 | vo 


Useful delay is only as good as the worst or slowest delay 
mode or path. For the entire AC/ACT family covering over 50 
different logic functions, the speed comparison illustrated in 
Table 5 holds up within a window of plus or minus a few nano- 
seconds. There are, however, a few exceptions going in both 
directions. Where speed right up to the limit of the device 
Capability is a critical design element, the designer should pre- 
cisely use published data sheet limits for either AC/ACT or 
FAST types. Table 6A lists three ACT types in which two extra 
buffer stages are designed in to reduce the incremental 
change in Icc caused by switching of the input state at 1.5V 
instead of 2.5V, the optimum value for CMOS devices. 
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As shown in Table 6B, the 6ns delay of the ACO4 Hex 
Inverter type matches the delay of FAST types. The two 
extra ACT buffer stages, however, extend the delay limit to 
8.8ns. These three SSI types are the only ones having extra 
ACT stages, and hence, their delay limits are a few nanosec- 
onds slower than those of their AC or FAST counterparts. 


TABLE 6A. DEVICES HAVING EXTRA STAGES FOR REDUCING 
POWER CONSUMPTION 


NUMBER OF LOGIC 
STAGES 
ee a 


86 Quad Two-Input Exclusive-OR a ae ae 


TABLE 6B. PROPAGATION DELAY AND Alcc VALUES FOR 
HEX INVERTER TYPE 04 


[Panaweren [Ac | act | Fast | unit | 
fewton ‘| 68 foams] oss | rs 


TYPE 


Alcc per Input 0.5 mA 
(Note 1) 


NOTE: 


1. For three stages instead of five this value would be about 3mA 
per input. 


Data sheets give a finite number of specified values of 
switching speed at specific test conditions. The system 
design engineer, however, often needs to know speed limits 
at other conditions. For example, the propagation delay of a 
74 dual D-type flip-flop clock to Q/Q is specified as: 


teLH, tpy_ = 9.1Ns Max, Voc = 4.5V, Ta = +85°C 
= 2.65ns Min, Vcc = 5.5V, Ta = -40°C 


There are two dichotomies: (1) The PCB Vcc value is fixed 
at a given time, probably close to 5.0V, and (2) the tempera- 
ture is fixed at a given time, probably close to 55°C. Thus, 
the 9.1ns to 2.65ns spread, shown above, is unrealistically 
large. To ease this problem, Figure 27 is provided. Using this 
set of normalized delay curves, the system designer can 
easily narrow the Min/Max delay for use in estimating system 
timing. For the 74 dual D-type flip-flop if operation is 
assumed at Voc = 5.0V, and T, = 55°C, the Min/Max delay 
spread is narrower. 


tpLH, tpy_ = 8.3ns Max 
= 3.6ns Min 


Use of Figure 27 is as follows: 


1. Select the maximum delay from the device data sheet 
for Voc = 4.5V, Ta = +125°C. Call this value X. 


Multiply X by the normalized multiplier fractions of X 
shown on the vertical axis for a given value of Vcc and 
temperature. 


Each AC/ACT data sheet now contains speed limits at two | 
temperature ranges for commercial/industrial plastic pack- 
aged product. These ranges are -40°C to +85°C and -55°C 


to +125°C. The latter temperature range limits are also appli- - 


cable to MIL product packaged in ceramic packages. Histori- 
Cally, commercial TTL logic types use a limited temperature 
range for plastic (74 series) of O°C to +70°C. To readily 


determine Harris AC/ACT speed for O°C to 70°C operation, 
the following multipliers (from Figure 27) are used: 


Max Limit = 0.855 X, Ta = 70°C, Voc = 4.75V 
Min Limit = 0.25 X, Ta = 0°C, Voc = 5.25V 


Where X is the Max Data Sheet limit for Ty = +125°C, Voc = 
4.5V. 


Also shown in Figure 27 is the typical curve of speed vs tempera- 
ture for Voc = 5V. The exact value at Ty = +25°C is 0.487 X. 


Propagation Delay Performance Curves 


Figure 28 shows the typical normalized propagation delay as | 


a function of capacitance loading at supply voltages of 1.5V, 
3.3V, and 5V. The reference load is 50pF, the rated value 
given in the device data sheet. Figure 29 shows the typical 


normalized propagation delay as a function of supply volt- | 


age. This curve shows that AC-Series types are typically 
30% slower at 3.3V than at the referenced 5V. At a supply 


voltage of 1.5V, the speed is four times slower compared to | 


the speed at 5V but still is quite fast. In Figure 30, the nor- 
malized AC/ACT propagation delay variation with chip oper- 
ating ambient temperature is given for operation at 1.5V, 
3.3V, and 5V. From the 5V curve, it can be concluded that 


AC/ACT types slow down by 0.3% per °C, a useful number | 


to have available for reference. 
Behavioral Models 


Behavioral models for Harris AC/ACT types are available 


from Logic Automation, Inc. These models contain the Min/ | 


Max speed limits specified in the Harris data sheets. See 
AnswerFAX document 7002, “Behavioral Models”. See Sec- 
tion 8, “How to Use AnswerFAX” of this selection guide. 


NORMALIZED DELAY 


Ta, AMBIENT TEMPERATURE (°C) 


FIGURE 27. NORMALIZED AC/ACT MIN/MAX DELAY AS A FUNC- 
TION OF SUPPLY VOLTAGE AND TEMPERATURE 
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FIGURE 28. TYPICAL CHANGE IN PROPAGATION DELAY AS A 
FUNCTION OF LOAD CAPACITANCE FOR AC/ACT 
TYPES 
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FIGURE 29. NORMALIZED PROPAGATION DELAY AS A FUNC- 
TION OF SUPPLY VOLTAGE FOR AC TYPES 


NORMALIZED PROPAGATION DELAY 
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Ta, AMBIENT TEMPERATURE (°C) 
FIGURE 30. NORMALIZED PROPAGATION DELAY AS A FUNC- 


TION OF AMBIENT TEMPERATURE FOR AC/ACT 
TYPES 


Output Edge Rates/Transition Times 


The typical propagation delay of an AC/ACT gate or buffer is 
3.5ns (at Voc = 5V, Ta = +25°C, C, = 50pF), and the high 
speed of all AC/ACT types necessitates quick and predict- 
able output transition times. Typical AC/ACT output transition 
times are shown in Table 7. Note that octal types have longer 
output transition times so as to reduce simultaneous switch- 
ing transients and ringing. 


TABLE 7. TYPICAL OUTPUT TRANSITION TIME (tri, tru)- 
MEASURED BETWEEN THE 10% AND 90% TRAN- 
SITION POINTS. T, = +25°C 


re eee 
C, (pF) Voc (V) 


LOGIC OCTAL 
Ee ee | 
* ee a ae a oe 
a es ee 
ee ee ee 


Fortunately, unlike bipolar FAST logic, the design engineer 
may insert series resistors (Rs) in the output circuit, as 
shown in Figure 31, to reduce the spectral content, dampen 
ringing, and act as a series terminator. Propagation delay, 
however, will increase as a result of the series resistor and 
the associated total shunt capacitance Cg. For CMOS loads, 
an Rs, even up to several kQ in value, will not affect input 
switching because the input resistance (Rj) is greater than 
1000MQ. For bipolar FAST devices, however, adding a 
series resistor results in increased values of V; because |), 
is 1.6mA. Hence, 100Q is probably the maximum value for 
Rs with FAST ICs. This topic is covered in more detail in 
AnswerFAX document number 7001, “System Design”. See 
Section 8 “How to Use AnswerFAX” of this selection guide. 


rr’ 
fF, \ 
nsf 
7 Cs 


FIGURE 31. USE OF SERIES TERMINATION RESISTOR TO IN- 
CREASE OUTPUT EDGE RATES 


Three-State Ratings and Test Conditions 


AC/ACT logic types that have three-state output stage 
design also have the necessary three-state propagation 
delay parameters that are uniquely tested to optimize AC/ 
ACT performance. Figure 32A shows an 85°C equivalent ac 
test circuit for all propagation delay parameters. The three 
“Thevininized” loads show the load board configuration for 
testing the six applicable delay parameters. In Figure 32B, 


3-17 


AC/ACT SERIES 


Technical Overview 


the active-to-high-impedance test waveforms are shown. 
Take particular notice of the RC symmetry for tp, 7 and tp}, 
which is specially suited to CMOS rail-to-rail outputs with 
switching at 50% of Voc (AC family). Also, note that the test 
switch point is at 20% of the rail - not 10%. The reason for 
this increase is that 10% of 4.5V would leave practically no 
room for the test set comparator because the 250Q load 
pulls rails close to 10% of 4.5V. 


There are two factors that must be highlighted: 


1. The tpyz test load is different from the FAST test load. 
For FAST, R is 500Q for tp}47 and 2500 for tp, z7. These 
test loads are very satisfactory for the bipolar totem-pole 
output offset to 1.5V for Vs and a limited swing of 3V to 
4V, but the unbalanced loads are unsatisfactory for AC/ 
ACT outputs. 


2. FAST test points are at 10% of the output swing, not 
20%. Because of this difference, AC/ACT tpyz and tp; z 
parameters are specified a few nanoseconds larger 
than for FAST types. This change gives the appearance 
that AC/ACT types are slower than FAST types, but in 
actual operation, they are very comparable. 


incremental Propagation Delay Caused by Simultaneous 
Switching 


Table 8 illustrates the effects of ground and Vcc “bounce” 
resulting from the simultaneous switching of eight Octal 
Buffer outputs. Note that the incremental delay added to tpy_ 
is less than that added to tp, y. The reason for this difference 
is that the Harris chip design and the design of the bond- 
pad-to-lead frame are geared heavily to reducing the very 
critical ground loop inductance because of the 0.8V V), of 
ACT and FAST inputs. On the high side, where Vj, is 2V and 
the loaded Voy, is 3.8V, the Voc bounce is not so critical. 
Also shown in Table 8 is the shift in skew due to Voc and 
ground-bounce effects. The cause of these effects is 
described earlier in this Manual starting under the heading 
Output Simultaneous Switching Transients. 


TEST LOADING 
Vcc = 4.5V G) tpHL tpLH 
Rp = 292 MAX 5002 


OUTPUT 


Vo/Vou 


@) tpHz> tpZzH 


CL 


T 50pF 


2502 


(3) ts tpzL 


2502 


Ry = 18.32 MAX 


4.5V 


FIGURE 32A.. AC/ACT THREE-STATE TEST CIRCUIT. OUTPUT 
STAGE AND THE THREE JEDEC AND HARRIS 
TEST LOAD CIRCUITS, T, = +85°C 


(Vcc) 
4.5V 


Vg = 0.2 Voc OR 0.9V 
—— Vo, = 0.307V 


——~ Von = 4.032V 
Vs = 0.8 Vcc OR 3.6V 


ov 


FIGURE 32B. THREE-STATE OUTPUT WAVEFORMS AND TEST 
POINTS. THE RC TIME CONSTANT IS A 
BALANCED 2500 AND 50pF 


FIGURE 32. 


TABLE 8. INCREMENTAL PROPAGATION DELAY OF AN 
AC244 OCTAL NON-INVERTING BUFFER TYPE 


NUMBER OF OUTPUTS 
SWITCHING 


1 | 
wes 


8 
2 
41 


TEST CONDITIONS 
Voc = SY; Cc. = 50pF; Ta = +25°C 
Buffer Measured 
Input Pin 
(Note 1) 


Output Pin 
4.88 
Incremental Delay (ns) 


Referred To One Buffer Switching 
tpLH 


6 


+1.16 
Skew Of toy /teiy Ratio 0.942 | 
NOTE: | 


1. Two synchronized pulse generators are used to maintain input 
pulse-edge integrity for precise measurement fidelity. Generator 1 _ 
is used for driving only the measured buffer. Generator 2 is used 
for driving the other buffers. 


0.996 


Clock Pulse Considerations 


All AC/ACT flip-flops and counters contain master-slave — 
devices having level-sensitive clock inputs. As the voltage at — 
the clock input reaches the threshold level of the device, data | 
in the master (input) section is transferred to the slave (output) | 
section. The use of threshold levels for clocking is an improve- 
ment over ac-coupled clock inputs. These levels, however, — 
make these devices somewhat sensitive to clock edge rates. 
The threshold level is typically 50% of Voc for AC devices, and 
30% of Voc for ACT devices (1.5V at Voc = 5V). Temperature 
has little effect on the clock threshold levels. 


When clocking occurs, the internal gates and output circuits 
of the device dump current to ground, as previously men- 
tioned. This condition results in a noise transient that is 
equal to the algebraic sum of internal and external ground- 
plane noise. When a number of loaded outputs change at 
the same time, it is possible for the chip ground reference 
level (and, therefore, the clock reference level) to rise by as 
much as 1V. If the clock input of a positive-edge-triggered 
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device is at or near its threshold during a noise-transient 
period, multiple triggering can occur. To prevent this condi- 
tion, the rise and fall slew rates of the clock inputs should be 
limited to the maximum ratings specified on the data sheet 
for the AC/ACT type. The AC/ACT 14 Hex Schmitt Trigger 
type is recommended for sharpening up slow transitions. 
Under the heading Power Consumption, the family rating for 
input rise and fall time is provided, and this topic is further 
expanded. 


Maximum permissible input-clock frequency ratings on the 
data sheet for each clocked device require an input clock 
having a 50% duty cycle. At these rated frequencies, the out- 
puts will swing rail to rail, assuming no DC load on the out- 
puts. This feature provides a very conservative and highly 
reliable method of rating clock-input-frequency limits that, for 
the AC/ACT devices, equal or exceed the ratings for FAST 
types. 


Low-Output Skew Flip-Flop Performance 


AC/ACT flip-flop types such as the 74 dual D-type flip-flop 
are specially designed to have near equal delay from clock 
to Q and clock to Q as illustrated in Figure 33. Dual slave 
sections are used to achieve this highly desirable perfor- 
mance. Actual delay skew between Q and Q is typically 
0.05ns and a Min/Max spread of 0.4ns at 85°C and a supply 
voltage (Vcc) of 5V. Figure 34 illustrates how this unique 
Harris flip-flop benefit can be used to drive a twisted pair. A 
termination R of about 300Q is desirable to match the line 
and reduce reflections. The key element is near-zero skew at 
the Q and Q output edges. 


74 Q 
CLOCK - 
Q 
' 4 
f | 50% / 
CLOCK = ! tpHL = tPLH , | tpHe = tpi 


ol © 
| 
* 
& 


FIGURE 33. DELAY BALANCE OF DUAL D-TYPE FLIP-FLOP 
(AC/ACT74) 


AC/ACT 00 
GATE AS ALATCH 


AC/ACT 74 


FIGURE 34. DUAL D-TYPE FLIP-FLOP (AC/ACT74) USED TO 
DRIVE A TWISTED PAIR 


Metastability 


Harris AC/ACT clocked devices are designed to minimize the 
probability of output states being at an undefined or unallow- 
able condition because of violation of Clock/Data Setup time 
and Hold time specifications when used in asynchronous 
systems. Specifically, Setup and Hold times are kept small, 
typically Ons to 2ns. Also, internal flip-flop feedback paths 
are very fast with little delay. These design features serve to 
make metastability much less prevalent than for slower- 
speed CMOS or TTL Logic types. 


Power Consumption 


The power consumption of an AC/ACT device is composed 
of two components: one static, the other dynamic. The static 
component is the result of quiescent current caused princi- 
pally by reverse junction leakage. The dynamic component 
results from the transient currents required to charge and 
discharge the capacitive loads on logic elements, that is, the 
transients resulting from the overlapping of active p and n 
transistors. Internal chip power consumption is determined 
by the device equivalent power dissipation capacitance, 
Cpp; this parameter is defined below. 


Power Calculations 


Two equations are used to compute the total IC power con- 
sumption. Equation 2 is applicable to AC or ACT devices 
when the inputs are driven from ground to Vcc (rail to rail). 


For AC types (EQ. 2) 
P= Poo + Fag 


P = IocVec + CppVcc? fi + £ C\Vcc? fo 


Where: 

lcc = Quiescent Current (from Data Sheet Ratings) 

Vcc = Supply Voltage 

f, = Input Frequency 

fo = Output Frequency Per Output 

Cpp = Device Equivalent Power Dissipation Capacitance; 
Used for Computing Internal Chip Power (from Data 
Sheet) 

C, = Load Capacitance; Used for Computing Output 
Stage Power 


Equation 3 is applicable only to an ACT device where spe- 
cific input pins are driven at TTL levels defined as V, = 3.4V 


for a Voc Max of 5.5V 
For ACT types (EQ. 3) 


P = Pog + Pac 

P =IocVoc + E (AlegVecD + CppV oc? f, + CiVcc? fo) 
Where: 

Alcc = Added direct current per input when V; = Vcc - 


2.1V (TTL input high level) (from data sheet) 
Duty cycle of clock (% of time high) 


D 


The temperature-dependent ratings for Icocg are given in 
Tables 9 and 10. 
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TABLE 9. TEMPERATURE-DEPENDENT RATING LIMITS 


-40°C TO -55°C TO 
+25°C +85°C +125°C 
Vv, | Voc | TYP | MAX 
(V) | (¥) | (mA) | (mA) 
Alec =| Vec- 
(Note 1) | 2.1 


NOTE: 
1. Additional quiescent supply current per input pin, TTL inputs high, 
1 unit load. ACT load table by type shown on each data sheet. 


Example: Type ACT191 input: clock unit load = 0.85 
Alog = 0.85(2.4mA) = 2.04mA Max at +25°C. 


TABLE 10. MAXIMUM QUIESCENT CURRENT AT Vcc = 5V FOR 
AC/ACT AND FAST TYPES 


AC/ACT FAST 


LIMIT 
DEVICE 
COMPLEXITY 4125°C | 4125°C 


The dynamic power due to outputs is the sum of the AC 
power at each output. The user must independently deter- 
mine the C, and the average frequency of each output. The 
latter requires estimating the average frequency of data 
nodes in a logic system. For example, for AC/ACT counter 
types, each output is inherently operating at different fre- 
quencies. 


The Cpp, or device equivalent-power-dissipation capaci- 
tance, is determined by two sources of. internal device power 
consumption: 


1. Power consumed by charge and discharge of the inter- 
nal device capacitance. 


2. Power consumed through current switching transients. 


Figure 35 illustrates the typical Ico as a function of V, for AC 
devices. Note in Figure 35C that when Vi equals OV to 0.5V 
or 4.5V to 5V, zero current flows. Thus, no Alog component is 
required for computing the power consumption of AC device 
types. The transient switching currents of an IC, however, con- 
sume power and are part of the Cpp value. The plots of Ioc 
and V, of Figure 35 show peak Ioc of up to 12mA. For a few 
nanoseconds, however, up to 100mA could flow if the plotter 
resolution permitted. Note that the switching points (peak cur- 
rent points) in the AC devices occur at approximately 50% of 
Voc. For the ACT devices (shown in Figure 36) the switching 
point is at approximately 30% of Voc. 


Figure 36 illustrates the typical Ico as a function of V, for 
ACT devices. Again, if the input voltage equals OV to 0.5V or 
4.5V to 5.5V, no Alcc value exists. If V;, however, is a TTL 
logic high level of 2.9V with a Vcc of 5V, then significant Alcc 
does exist (0.2mA) and is indicated in Equation 3 as the Alcc 
component. 


loc, QUIESCENT SUPPLY CURRENT (1A) 


V,, INPUT VOLTAGE (V) 
FIGURE 35A. 


Voc = 3.3V 


Icc, QUIESCENT SUPPLY CURRENT (mA) 


0 0.3 0.9 1.5 2.1 2.7 3.3 
V,, INPUT VOLTAGE (V) 


FIGURE 35B. 


Icc, QUIESCENT SUPPLY CURRENT (mA) 


V,, INPUT VOLTAGE (V) 


FIGURE 35C. 


FIGURE 35. QUIESCENT SUPPLY CURRENT (icc) AS A FUNC- 
TION OF INPUT VOLTAGE (V,) FOR AC TYPES 
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Icc, QUIESCENT SUPPLY CURRENT (mA) 


V), INPUT VOLTAGE (V) 


FIGURE 36. QUIESCENT SUPPLY CURRENT (icc) AS A FUNC- 
TION OF INPUT VOLTAGE (V,) FOR ACT TYPES 


In many TTL to CMOS ACT input interface applications only 
CMOS loads are driven and Voy is 4V or more. As illustrated 
in Figure 36, Alcc is 0 for TTL outputs only driving CMOS 
inputs. Only if a TTL output is fully loaded would the output 
Von be as low as 3V. Thus, Alcc is usually negligible except 
in rare interfaces where full (15 fan out) TTL loading is 
present along with an ACT input. 


Because the special input design of Harris ACT types 
reduces the value of Alcoc, the added power is small and is 
usually minimal compared to FAST power. If this special 
input circuitry were not used, the Alcc values would be much 
higher. 


Because appreciable current flows during device input 
switching, as shown in Figure 35 and Figure 36, it is impor- 
tant to maintain the fast input rise and fall times shown 
below. 


erm | ax [ours | wens 
RATE, dt/dv INPUTS 
farewcmen | ® [av [owe 
avwsaracrm | ® | av | om 
srwsavacrnwn |» | wv | over 


Because the typical output transition time is 3ns for AC/ACT 
types, a designer need only be concerned with exceeding 
the rise and fall slew rates shown above for interfacing or lin- 
ear mode operation in applications such as RC oscillators, 
crystal oscillators, and the like. 


When the Schmitt-Trigger type AC/ACT 14 is used either for 
shaping up slow signals or as an RC oscillator, power is 
increased by the prolonged through-current. 


The adverse effect of power transitions is another reason to 
maintain input rise and fall slew rates under the recom- 
mended limits. Longer transitions may cause oscillations of 
logic circuits (and, hence, logic errors) or premature trigger- 
ing, depending on the system Vcc and ground noise, which 


are amplified when input signals hover near the switching 
voltages illustrated in Figure 35 and Figure 36. To reduce the 
effects of slower transitions, the use of Schmitt-Trigger types 
is recommended. 


Simultaneous switching transients affect the maximum input 
ta, te. Figure 37 illustrates a worst case but feasible condi- 
tion for either a hex inverter type (04 or 05) or a hex inverting 
Schmitt-Trigger type (14). Using a printed circuit board 
designed for a ground-bounce measurement, five of six out- 
puts are switched simultaneously causing the internal power 
or ground point bounce as discussed previously under the 
heading Simultaneous Switching Transients. 


Voc RAIL 


Voc PIN 


Vs 
INPUT 
Ve 


GND PIN 


ne 


2 INPUT STAGE 


l' 


re 


GROUND RAIL 


INPUT 


Ve — ——— aco 
SIMULTANEOUS 
SWITCHING 
Ve —_ ys — 
— V 


BOUNCES 
Cc 


FIGURE 37. INPUT CIRCUIT AND SIMULTANEOUS SWITCHING 
BOUNCES THAT REDUCE NOISE IMMUNITY 


Examination of the input stage and waveforms in Figure 37 
shows Clearly that typical noise immunity at the input is sig- 
nificantly reduced during the presence of the ground or Voc 
bounce time as quantified below: 


DC Noise Immunity Low Vs-OV =2.5V_ (AC) 
= 1.5V (ACT) 


AC Noise Immunity Low Vs-Vq = 2.5V-0.75V 
= 1.75V (AC) 
= 0.75V (ACT) 


DC Noise Immunity High Vec- Vs = 2.5V_ (AC) 
= 3.5V (ACT) 


AC Noise Immunity High Ve-Vsg = 1.5V (AC) 
During Voc Bounce = 2.5V (ACT) 
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AC/ACT SERIES 


Technical Overview 


Test results for the AC/ACT 04 and AC/ACT 14 types are 
illustrated in Figure 38. The results show that the real limiting 
values for input tp, te slew rate times must take into account 
simultaneous switching effects. The Schmitt-Trigger type 
would ordinarily be considered to have nearly infinite slew 
rates for one-channel-only switching. For simultaneously 
switching five of six outputs, there is a probably finite limita- 
tion to slew rate times. However, tests for up to 150ms per 
volt for AC14 and 20ns per volt for ACT14 input slew rates 
(simultaneously on five inputs) did not affect the output. 


Voc = SV, Ta = +25°C 


MAXIMUM SLEW RATES 


INPUT tr 


OUTPUT 
—— Vii Vin 


FIGURE 38. RESULTS OF TYPICAL INPUT tp, te TESTS ON AC/ 
ACT04/14 TYPES. Voc = 5V, Ta = +25°C. THE MAX- 
IMUM VALUE OF tp, te IS DEFINED FOR CONDE 
TION THAT OUTPUT RINGING EXCEEDS V,, OR 
GOES BELOW Vy. FIVE OF SIX OUTPUTS ARE 
SWITCHING SIMULTANEOUSLY 


Power Consumption of FAST and AC/ACT Types Compared 


As the equations for operating power indicate, CMOS power 
is directly proportional to switching frequency. At standby, 
AC/ACT power is negligible compared to bipolar FAST 
power. In Table 11, one of the most widely used MSI 
counters (the 191 4-Bit Binary Counter) is used to illustrate 
that even at a continuous 10MHz switching rate, AC/ACT 
power is a fraction of the power of FAST types. By way of 
illustration, consider an application employing 25 such types. 
At an overall average switching rate of 10MHz, with FAST 
types the power is 7.7W; with AC/ACT types, the power is 
only 1.4W for AC types and 2.6W for ACT types. 


TABLE 11. AVERAGE OPERATING POWER COMPARISON 
FOR FAST AND AC/ACT TYPE 191, A 4-BIT UP/ 
DOWN BINARY COUNTER (Vcc = 5.5V; Ta = 70°C) 


2.P =a Poc + Pac 
_ Where: Pog = 5.5 x 80LA 
and Pac = 133pF(5.5)"f, + 50pF (5.5)? + (1/2 + 1/4 + 1/8 + 1/16 + 
1/16)fo (See Equation 2) 
3. P= Poc + Pac 
Where: Pog = 5.5 X B0HA + 8 x 2.8MA x 0.8 x 1/2 x 5.5 
(See Equation 3) 
and Pac = 133pF(5.5)*f, + 50pF(5.5)* + (1/2 + 1/4 + 1/8 + 1/16 
+1/16)fo (See Equation 2) 
4. P = 5.5 x 55mA (0Hz) 
P = 5.5 x 55mA x 1.1 (1MHz) 
P = 5.5 x 55mA x 1.5 (10MHz) 


Special Harris AC/ACT Types 


The Harris line of AC/ACT has some unique types that are 
tailored for specific high speed applications. Each is high- 
lighted below. 


CD54/74 AC/ACT7623 - Octal-Bus Transceiver, Three-State 
(B-Side), Open-Drain (A-Side), Non-inverting. 


The only difference from the generic bipolar type 623 is that 
the 7623 has an open drain on the A-side; the 623 is three- 
State for both sides. The 7623 permits bus interfacing on the 
A-side without concern about bus contention. Also, the bus 
termination resistance is used to pull up the bus to a high 
state. 


CD54/74 AC/ACT7060 - 14-Stage Binary Counter with 
Oscillator. 


The 7060 type is a 14-stage binary ripple counter having a 
built-in oscillator section (typically 20OMHz) for either an RC 
design or an accurate crystal referenced design. A Master 
Reset input resets all binary stages to the all “O” state and 
also disables the oscillator when the Master Reset is high in 
the 7060 version. 


References 


JEDEC Standard No. 8. “Standard for Reduced Operating 
Voltages and Interface Levels for Integrated Circuits.” 


JEDEC Standard No. 20A, “Standard for Description of 54/ 
7T4ACXXXX and 54/74ACTXXXX Advanced High Speed 
CMOS Devices”. 
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Family Ratings and Specifications} 


Absolute Maximum Ratings (Note 1) 


DC Supply Voliage, Vee <.+ecccsneserccssuswers -0.5 to +6.0V 
DC Input Diode Current, |\x 

For Vy) <-O.5V oF Vp > Vig + O5V osc ves tease ods oe 0e0s +20mA 
DC Output Diode Current, lox 

For Vo < -0.5V or Vo > Voc WOMAN aise ces Swaneenscceens +50mA 
DC Output Source or Sink Current per Output Pin, Ip 

For Vo > -0.5V or Vo < Veg + 0.5V. 2. eee eee eee +50mA 
DC Voc or Ground Current, Ioc¢ or Iqnp (Note 2) .......... +100mA 


Power Dissipation per Package, Pp 
Package E 
Tes S5'C W100 Cis isis ec ccvawekevedsoraneae 500mW 
Ta = +100°C to +125°C . . Derate Linearly at 8mW/°C to 300mW 
Package M 


Tg SG 40 ies bie tan c5.058 ss ext ese eveeds vs 400mW 
Ta = +70°C to +125°C .... Derate Linearly at 6mW/°C to 70mW 
Operating Temperature Range, Ta ............. -55°C to +125°C 
Storage Temperature, Totg.....-..- eee eee eens -65°C to +150°C 


Lead Temperature (During Soldering) 
At Distance 1/16in. + 1/32in. (1.59mm + 0.79mm) 


from Gase for 109 Max cscs cen vcciveuasivcvessaass +265°C 
Unit Inserted into a PC Board Min Thickness 1/16in., (1.59mm) 
with Solder Contacting Lead Tips Only............... +300°C 


CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 


Recommended Operating Conditions 


For maximum reliability, normal operating conditions should be selected so that operation is always within the following ranges 


Supply Voltage Range, Vcc (Note 3) 
For T, = Full Package Temperature Range 


OF Tee tecnet een pen k st beebues beanenee 1.5V to 5.5V 
POG TYPOS sscacsctanceodrennne eters nnennae 4.5V to 5.5V 
Operating Temperature Range, Ta..........--- -55°C to +125°C 


DC Input or Output Voltage, V;, Vo... 1... eee ee eee eee OV to Voc 
Input Rise and Fall Time 
1.5 16 SV (AC TGS). ce wcesessccenecesseanss 50ns/V Max 
3.6V to 5.5V (AC Types) ........ cece eee eee 20ns/V Max 
ASV to 5.5 (ACT TypeS) occ cccctcccessascaes 10ns/V Max 


DC Electrical Specifications - AC Series 


T,, AMBIENT TEMPERATURE (°C) 


TEST CONDITIONS -40°C TO +85°C | -55°C TO +125°C 


Vo 
(V)_ MIN | 


PARAMETERS | SYMBOL 


High-Level Input Vin 
Voltage 


Low-Level Input 
Voltage 


High-Level Output 
Voltage 


-4 

-75 
(Notes 4, 5) 

-50 
(Notes 4, 5) 


2.58 | 
ia 
p45 |e 
ie 
a 
ome 
i 


Low-Level Output 
Voltage 


4 45 
75 
(Notes 4, 5) 


2 


50 
(Notes 4, 5) 


See Section 8, “How to use AnswerFAX”, in this selection guide. 


5 


5 


0.05 
| 0.05 
| 0.05 | 45 
| 2 
ae 


MAX | 
p12 { - 
24 |e 
(3.85 | - 
| ee 
| =| 09 | 
| =| 1.65 | 
p14 [ - 
29 | - | 
ee 
a 
— 
0.4 
0.4 | 
0.1 
| 0.36 | 


¢ For specific technical information on each individual device type, refer to the appropriate data sheet in Harris AnswerFAX. 
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Family Ratings and Specifications} 


DC Electrical Specifications - AC Series (Continued) 


T,, AMBIENT TEMPERATURE (°C) 


TESTCONDITIONS | y -40°C TO +85°C | -55°C TO +125°C 
cc 
PARAMETERS | SYMBOL | Viv) | lo(mA)_| (V) 


Input Leakage Voc or 

Current GND 

Three-State Leak- 5.5 
age Current (Note 6) 


Em 


| T,, AMBIENT TEMPERATURE (°C) 
PARAMETERS | SYMBOL (V) 
5.5 


= 


Voc or 
GND 


E__lo(mA) | MIN | MAX] MIN’ | MAX [MIN | MAX 
High-Level Input 4.5to 
Voltage ’ 
Low-Level Input IL 4.5to 
Voltage 5.5 
High-Level Output Vnorv [005 | 45] 44] - 7 44 [ - [ a [ - 
Voltage 304 | | a 
-75 5.5 
(Notes 4, 5) 
-50 
(Notes 4, 5) 
0.1 p01 04 | 
45 0.36 05 
ot yy] 
ee 


Three-State Leak- 
age Current (Note 6) 


+10 


Quiescent Supply 
Current, MSI (Note 7) 


Additional Supply 
Current per Input Pin, 
TTL Inputs High, 

1 Unit Load 


NOTES: 


1. Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these conditions 
is not implied. 


2. For up to 4 outputs per device; add +25mA for each additional output. 
. Unless otherwise specified, all voltages are referenced to ground. 


4. Test one output at a time for a 1s maximum duration. Measurement is made by forcing current and measuring voltage to minimize power 
dissipation. 


5. Test verifies a minimum 50Q transmission-line-drive capability at +85°C, 75Q at +125°C. 
6. Three-State devices only (off-state leakage current for open-drain types). 
7. SSI/FF limits are 4A at +25°C, 40pA at 0°C to +70°C, -40°C to +85°C, BONA at -55°C to +125°C. 


Low-Level Output VoL Vin OF Vit | 0.05 

Voltage a 
(Notes 4, 5) 
(Notes 4, 5) 


Input Leakage 
Current 
Voc or 
GND 


I+ 
! S 
E 
SE EEE EEEE 5 


ié*) 


$ For specific technical information on each individual device type, refer to the appropriate data sheet in Harris AnswerFAX. 
See Section 8, “How to use AnswerFAX’, in this selection guide. 3.04 


Operating and Handling Considerations 


Handling 


All inputs and outputs of Harris CMOS devices have a net- 
work for electrostatic protection during handling. Recom- 
mended handling practices for CMOS devices are described 
in Application Note, AN6525, AnswerFAX document number 
96525, “Guide to Better Handling and Operation of CMOS 
Integrated Circuits.” See Section 8, “How to Use Answer- 
FAX” of this selection guide. 


Operating Voltage 


During operation near the maximum supply voltage limit, 
care should be taken to avoid or suppress power supply 
turn-on and turn-off transients, power supply ripple, or 
ground noise; any of these conditions must not cause Vcc - 
GND to exceed the absolute maximum rating. 


Input Signals 


To prevent damage to the input protection circuit, input sig- 
nals should never be greater than Vcc nor less than GND. 
Input currents must not exceed 20mA even when the power 
supply is off. 


Unused Inputs 


A connection must be provided at every input terminal. All 
unused input terminals must be connected to either Voc or 
GND, whichever is appropriate. 


Output Short Circuits 


Shorting of outputs to Vog or GND may damage CMOS 
devices by exceeding the maximum device dissipation. 


Substrate Connection 


When devices in chip form are used in hybrid applications, 
the substrate is connected to GND (as with all P-substrate 
devices). 


Enhanced Product 


Features 


e Enhanced Advanced CMOS Logic is Burned-In and has a 
tighter AQL than standard product. 


e Burn-in Time (Note 1) 160 Hours 
¢ Bias Voltage - 6V 
¢ Identification is by an added suffix X to the standard brand. 
e Examples for the 00 type in the plastic DIP package 
- CD74ACO0EX or CD74ACTOOEX 
Applications 


The need to achieve the enhanced reliability resulting from 
burn-in screening must be determined by careful analysis of 
system design and application. 


How many IC's are incorporated into the total system? 
How many devices on each board? 


Is the proper device being used for the application? What 
are the reliability goals? 


What failure rates are being experienced without screening? 


Cost-effectiveness of using enhanced CMOS can be deter- 
mined by mutual analysis of the economic trade-offs made 
possible by the following features of the program: 


¢ Available in Plastic Package (Dual-in-Line) 
¢ Offered on the Industry's Broadest Line of Circuit Functions 


e 0.025% AQL Cumulative; AQL on Standard Product is 
0.065 % a Cumulative 


¢ Reduction in PC Board Reworking Through Fewer Line 
Rejects 


¢ Lower Warranty Requirements Through the Elimination of 
Infant Mortality Failures 


¢ Reduced Incoming Inspection Cost by Reduction or Com- 
plete Elimination of Test Procedures 


e Reduction of System Failures and Related Service 
Expenses and Customer Complaints 


PRODUCT FLOW 
STANDARD PRODUCT 


100% BURN-IN 160 HRS AT +125°C OR EQUIVALENT (NOTE 1) 
100% PARAMETRIC AND FUNCTIONAL TESTS AT +125°C 


SAMPLE 
PARAMETRIC AND 
FUNCTIONAL TESTS 
AT +25°C 
AQL = 0.025% 


ENHANCED PRODUCT 
[ ] = PRODUCT STATE OR PROCESS 


ro; = QUALITY ASSURANCE STEP 


NOTE: 


1. Or equivalent means equivalent time-temperature/voltage resulting 
in the same activation energy. 
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$¢ For specific technical information on each individual device type, refer to the appropriate data sheet in Harris AnswerFAX. 
See Section 8, “How to use AnswerFAX”, in this selection guide. 


Cross Reference Guides 


TABLE 1A. CROSS OF AN IDT TYPE TO A RECOMMENDED 
HARRIS REPLACEMENT TYPE 


IDT TYPE HARRIS REPLACEMENT 


Type Numbers that cross over with one or more of the six 
options shown (XXX) in the above table. 


Special Type Number Crossovers Applicable to IDT Type 
Cross Reference. 


TABLE 1B. CROSS OF IDT/FCT GENERAL PURPOSE LOGIC 
TYPES TO HARRIS ACT GENERAL PURPOSE LOGIC 
TYPE EQUIVALENTS 


Harris CD74ACTXXXE/M logic types are described and 
specified in Section 3 of this selection guide. 


Characteristics common to IDT/FCT logic types listed here 
are the same as Harris ACT logic types with the same part 
numbers. 


¢ TTL Switch Level at Inputs 

e Logic Function and Pinout 

¢ Output Swing to 3.3V or More; i.e., TTL Output Level or 
Rail-To-Rail Output Swing 

Characteristics that May Differ: 

e Switching Speed - See Specifications 

e SINK/SOURCE Current - See Specifications 

e Input or output clamp diodes to Voc. All Harris ACT types have 


I/O clamp diodes to Voc. IDT/FCT logic types vary from type to 
type in I/O clamp diodes to Vcc. See IDT specifications. 


HARRIS ACT EQUIVALENT 
IDT/FCT LOGIC TYPE LOGIC TYPES 


Type Numbers that cross over with one or more of the 
options shown (XXX) in Table 1B. 


TABLE 2. CROSS OF EQUIVALENT BIPOLAR FAST TTL TYPE 
TO HARRIS RECOMMENDED REPLACEMENT 


BIPOLAR FAST TYPE HARRIS REPLACEMENT 
74FXXXP CD74FCTXXXE 
74FXXXS CD74FCTXXXM 


Type Numbers that cross over (XXX) in the above table. 


[240 [ave | 0 | oc | @iAnowy 
Teas [am | saa | c4 | e200 Noto) 
Teas [sea | sea | ost | e4tanowo) 
24s [sao | sve] 052 | e40a Note) 

_ 


1. FCT equivalent types have a suffix A designation; the F types do not. 
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Cross Reference Guides 


TABLE 3. CROSS OF EQUIVALENT BIPOLAR AS/TTL TYPES TO 
HARRIS RECOMMENDED REPLACEMENT TYPES 


BIPOLAR AS/TTL TYPE HARRIS REPLACEMENT 
SN74ASXXXN CD74FCTXXXE 
SN74ASXXXDW CD74FCTXXXM 


Type Numbers that cross over (XXX) in the above table. 


1. FCT equivalent types have a suffix A designation; the AS types do not. 


TABLE 4. CROSS OF EQUIVALENT BIPOLAR ALS/TTL TYPE 
TO HARRIS RECOMMENDED REPLACEMENT 


Type Numbers that cross over (XXX) in the above table. 
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TABLE 5. CROSS OF EQUIVALENT TI BICMOS BCT TYPE TO 
HARRIS RECOMMENDED REPLACEMENT 


Tl BCT TYPE FCT TYPE 
SN74BCTXXXN CD74FCTXXXE 
SN74BCTXXXDW CD74FCTXXXM 


Type Numbers that cross over (XXX) in above table. 


rest [ r 
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owe [wax [ wee [oan | oo | won 
jaws [ex [ace [ oem | 
jaws [ew [aoe fom [| _ 


TABLE 6. CROSS OF EQUIVALENT AMD “29” SERIES 
BIPOLAR OR CMOS LOGIC TYPE TO HARRIS 
RECOMMENDED REPLACEMENT TYPE 


The suffix A Harris FCT replacement types are generally 
faster speed than equivalent AMD “29” series types. 


Type Numbers that cross over (XXX) in above table. 


Technical Overview 


Features 


Harris FCT is a broad family of 8-bit, 9-bit and 10-bit com- 
puter-bus interface logic ICs. Harris FCT BiCMOS Bus-Inter- 
face ICs are designed to satisfy four major requirements of 
modern bus-oriented computer systems, namely: 


e High Speed/Low Propagation Delay 


e High Drive, to Meet Specified Bus-Interface Requirements 
for Clock and Data Lines 


e Low Power Consumption (CMOS-Like) 
¢ Minimization of Switching Noise 


COMPUTER PCB 
BUS OR 
- CPU BACKPLANE 


- MEMORY 
- PERIPHERAL 


FIGURE 1. FCT AS BUS-INTERFACE ICs 


NOTE: Harris offers FCT products in two speed grades: base speed 
(equal to FAST speeds) and higher speed (on average, 30% 
faster). The base speed version of each type is designated 
as either FCT or FCTXXXA, and the higher speed version, 
FCTXXXAT. The “T” was added to the suffix in order to high- 
light the fact that Harris FCT devices have a TTL-like output 
swing. Throughout this technical overview, FCT, FCTXXXA, 
FCTXXXAT are referred to collectively as FCT. 

Clearly there is no other bus-interface logic family that meets 

all four of these system requirements as well as Harris FCT 

does. Other bus-interface families such as AS, F (FAST), 

BCT, and BC have higher power consumption (See Figure 2) 

and lower speed (See Figure 3). Also, the Harris BiCMOS 

technology, being CMOS based with only modest additional 
complexity for the bipolar circuitry, has lower manufacturing 
costs than other more complex BiCMOS processes. 


For non-8-bit, non-9-bit and non-10-bit bus-interface functions, 
the logic family of choice for low-power, advanced high speed 
performance is the Harris AC/ACT family. 


The many excellent features of the new Harris FCT BICMOS 
bus-interface logic family are detailed in Table 1. 


600 _ 5MHz, DUTY CYCLE = 50% 


CJ QUIESCENT, OUTPUTS ACTIVE 


500 


400 


POWER CONSUMPTION (mW) 


Roy BO 


FAST BCT BC HARRIS 

TTL BiCMOS BiCMOS FCTBiCMOS 

FIGURE 2. POWER CONSUMPTION COMPARISON, 
BUS-INTERFACE LOGIC FAMILIES 


TABLE 1. FEATURES OF THE HARRIS FCT FAMILY 


FEATURES 


FCTXXXAT is faster than FAST 
Low Power Typical Power/Function 
ORG. 6 6 cnc dade Veeal reuees ew eeteieVaaeawnss 


see eee eo esses e eee ee ee eee eh Oh Oh OO Oe ee ee He eee 


Output Sink Current 
Os inc 5 i0G sensed eee eawes eiaewennes 


Limited Output Voltage Swing (for reduced noise generation) 
3.5V Typical 


No Diode Clamps from Inputs or Outputs to Voc 


Minimized Switching Noise Design, Layout, and Packaging 
Low Ground Bounce - Typically 1.2V 


Reduced EMI Due to Slowed Output Edges 


Good Input Dynamic Noise Immunity (via isolated ground system 
and input hysteresis) 


ESD: +2kV (HBM) 


Not Latch-Up to Above t300mA 
Variety of Bus-Interface Functions 


EMEIMG 9:66 cane uO KOs 06m EOMOW EE ES 


Flip-Flops/Registers .............. 


10-Bit 

Special Registers 
TISUSORNES aos cetawn en dvadedens Octal 
9-Bit 
10-Bit 
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Technical Overview 


Applications 
Meeting Bus Standards 


As illustrated in Table 2, Harris FCT bus-interface ICs match 
up ideally to the popular VMEbus, Multibus Il, and other 
open or proprietary bus standards that require similar high 
speed performance and high sink-current capability. 


TABLE 2. 32-BIT COMPUTER BUS STANDARDS 


ms | rain. | redtor 
STD. NO. | TECHNOLOGY 
[aie ror 
Ce 


IBM Micro Channel TTL/FCT 
Architecture (MCA) 

Extended Industry Standard TTL/FCT 
Architecture (EISA) 

Sun Microsystems Sbus | None | CMOS/FCT 


FCT vs AC/ACT Use 


The new Harris FCT bus-interface products complement the 
existing popular Harris AC/ACT logic family. The fundamen- 
tal difference between these two families is that FCT is capa- 
ble of sinking the 48mA or 64mA required for back-plane 
interface, while the AC/ACT family parts provide a balanced 
+24mA output drive current capability in all logic and bus- 
interface family members. Table 3 describes the application 
of FCT vs AC/ACT. 


FCT IC Process Technology 


Harris FCT devices are fabricated in a 1.5um BiCMOS pro- 
cess (See Figure 4). The basis of this process is a silicon- 
gate CMOS, double-level-metal, N-well configuration. To 
this, the necessary steps are added to create an additional 
physical layer called P ISO. The P ISO layer is used to con- 
struct uncommitted diodes and uncommitted bipolar NPN 
transistors. (Intrinsic diodes and bipolar transistors exist in 
processes that lack this additional layer, i.e. pure CMOS pro- 
cesses, but these devices are not uncommitted). 
E B c 


NPN TRANSISTOR 


FIGURE 5. SIMPLIFIED DRAWING OF BIPOLAR NPN 
TRANSISTOR 


A heavily doped P substrate is topped with a thin epitaxial 
layer of lightly doped P material. The heavy doping of the 
substrate and small geometries within the epitaxial layer 
minimize the resistances encountered in these regions, 
thereby virtually eliminating the occurrence of latch-up. 
Injected currents flow through the low impedance substrate 
to ground without triggering any parasitic SCRs (See Latch- 
Up Sensitivity in this section). 


The self-aligning nature of the silicon-gate process serves to 
reduce parasitic capacitance associated with the CMOS 
transistors, thereby increasing performance of the circuitry. 
Two levels of metallization provide for more efficient routing 
of interconnect, power and ground lines. 


TABLE 3. FCT vs AC/ACT APPLICATION 


APPLICATION AC/ACT 


1. Drive Worst Case VME, Multibus II, Yes 
or other backplane _ specified 
| 


around higher power FAST TTL 
bus drivers. Requires 64mA sink 
current for clocks and strobes. 
_ - 
Yes 
Logic/ASIC inputs that require a 
balanced rail-to-rail logic swing 
5. Bus Interfaces that need 24mA or Yes Yes 
less sink current 
es 


2. Drive 50Q PCB trace, coax, twisted 
pair, flat cable, etc. Maintain inci- 
dent edge switching at both ends 
or any tap. (Source current of FCT 

is not sufficient.) 


3. Highest speed, lowest power, most 
noise immune logic system or bus 
interface system without line termi- 

nations 


4. Driving memory input or CMOS 


330Q 4700 
6. Interfaces between equipment with Y 
(No I/O 
Clamp 
Diodes) 


7. Complete logic family including SSI Yes 
(Gates) and MSI logic functions 


separate power supplies 
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SILANE PASSIVATION 
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P++ SUBSTRATE (CONNECTED TO GND) 


FIGURE 4. HARRIS FCT BiCMOS 1.5um PROCESS CROSS SECTION 


Input Protection 


FCT device inputs are protected by the network shown in 
Figure 6. This network protects the device against electro- 
static discharge (up to at least 2kV for the human body 
model), which occurs in the normal handling of such compo- 
nents, as well as transients associated with normal opera- 
tion in a system environment. 


502 - 1002 


NMOS 


FIELD THIN 


OXIDE = = OXIDE 
FIGURE 6. FCT INPUT PROTECTION NETWORK 


FIGURE 7. PARASITIC ELEMENTS IN THE CIRCUIT OF FIGURE 6 


The operative elements in the protection mechanism are 
actually parasitic devices that exist in the network. These are 
shown in Figure 7. Whenever two N-type regions are formed 
within a P-type material to create an NMOS transistor, a 
parasitic NPN bipolar transistor results. The P-material, 
which is tied to ground, acts as the base. Q1 in Figure 7 is 
the NPN device associated with the field oxide NMOS 
transistor in Figure 6, and Q2 results from the construction of 
the thin oxide NMOS device. Diode D1 and Diode D2 are 
actually the base-collector junctions of transistor Q1 and 
transistor Q2, respectively, but are drawn separately for 
illustration. Primary protection is provided by Q1, which will 
go into breakdown for positive input voltages greater than 


about 15V. (The gate oxide of the input inverter that follows 
the protection can withstand up to about 25V to 30V). For 
negative input voltages, diode D1 simply conducts in the 
forward region. Secondary protection is provided by the 
remaining components, R1, C1, Q2 and D2. The 
combination of R1 and C1 will attenuate high speed 
transients, and Q2/D2 will behave in a similar manner to Q1/ 
D1. The field oxide NMOS device itself would turn on if the 
input reached a level of about 18V. 


Input Structure 


The circuit diagram for the input structure of Harris FCT 
devices is shown in Figure 8. 


Vcc Vcc 


INPUT 
PROTECTION 


FIGURE 8. FCT INPUT STRUCTURE 


The details of the input protection circuit are discussed in the 
preceding section. Following the input protection network is 
an inverter stage designed for TTL level inputs. The switch- 
point of the inverter is lowered from the typical Vcc/2 value 
for CMOS level inputs to a value near the middle of the 
range between the TTL Vj, and V;, limits. A simple method 
for lowering the switchpoint of an inverter is to increase the 
width of the N-transistor. However, using this method alone 
requires a considerable increase in the size of the N-transis- 
tor. The total increase in chip area becomes significant when 
this is done for all inputs. So, instead of using all of this chip 
area, Harris has added a diode to the Vcc line of the 
inverter. The diode itself lowers the switchpoint by one diode 
drop, thereby allowing for a much smaller increase in the 
width of the N-transistor. 
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The diode also lowers the output high level of the input 
inverter by one diode drop. So, in order to reduce flow-through 
Current in the next stage, a P-transistor pull-up is used. This 
device turns on after node A switches high and node B 
switches low, and then pulls node A all the way up to the rail. 


An additional benefit of the P-transistor is that it requires a 
slightly higher input voltage to switch node A back low again. 
This input hysteresis provides added immunity against 
ground bounce and other similar transients on the inputs. 


Output Structure 


The circuit diagram for the output stage used in Harris FCT 
devices is shown in Figure 9. 


Vcc 


PULL UP 


Vout 
~~ SMALL N 


TURNS 
ON 1ST 


LARGE N 
TURNS ON 2ND 


FIGURE 9. HARRIS FCT OUTPUT STAGE 
Output Source Structure 


The pull-up structure of FCT outputs is designed to eliminate 
the intrinsic protection diode from the output to Voc, and to 
limit the output high voltage (Vo}4) to 2 diode drops below Vcc. 


The intrinsic protection diode to Voc is removed by eliminat- 
ing the P-transistor that would appear in a pure CMOS out- 
put structure. Instead of a P-channel pull-up, a bipolar NPN 
transistor in an emitter follower configuration is used. A small 
N-transistor is also used in parallel with the NPN, but the 
former drops out as the output voltage rises (i.e. as its gate 
to source voltage decreases). The benefits of eliminating the 
intrinsic diode to Voc are ease of application in bus systems 
utilizing multiple power supplies, and in battery backed-up 
systems or other systems that are partially powered down. 
To provide protection for the outputs, a protection network is 
used that is similar to the input protection network, but with- 
out the series resistor. 


The supply level for the collector of the NPN transistor and 
the inverter preceding the transistor is one diode drop below 
the Vcc level for the rest of the chip. The high level output of 
the inverter (i.e. the base of the NPN) is thus limited to one 
diode drop below Vcc. In turn, the high level voltage at the 
output pin, from the emitter of the NPN transistor, follows the 
base voltage minus the diode drop across the base emitter 
junction. The advantages of a reduced output swing are 
reduced ground bounce and reduced EMI generation. Both 
of these result from the slower edge rate produced by 
decreasing the change in voltage for a given change in time. 
More information on ground bounce and EMI is available in 
other sections of this overview and in the references listed at 
the end of the overview. 


Output Sink Structure 


The pull-down structure of FCT outputs (also shown in Fig- 
ure 9) is designed to sink 48mA/64mA under static condi- 
tions (more on a dynamic basis), and to spread out over time 
the transient current associated with switching the outputs. 


The distribution of transient current is achieved through the 
use of two, differently sized N-transistors in parallel. The 
logic gates driving the N-transistors are designed such that 
the smaller N turns on first. This smaller N-transistor dis- 
charges the capacitive load at a slower rate than the larger 
device, resulting in lower ground bounce. The larger N-tran- 
sistor, which is needed to provide the bulk of the static drive 
capability, turns on after the transient current (and Vo) p) 
have already peaked (See Figure 10). For more information 
on ground bounce/Vop see the following section entitled 
Ground Bounce and Simultaneous Switching Transients. 


NON-DISTRIBUTED 
GROUND CURRENT 


CURRENT 


TOTAL DISTRIBUTED 
GROUND CURRENT 


TIME 
FIGURE 10A. NON-DISTRIBUTED vs TOTAL DISTRIBUTED 


CURRENT 


TIME 
FIGURE 10B. COMPONENTS OF TOTAL DISTRIBUTED CURRENT 
FIGURE 10. TRANSIENT SINK CURRENT 


Ground Bounce and Simultaneous 
Switching Transients 


Ground bounce and Vcc bounce are caused by the transient 
Currents associated with switching capacitive loads. These 
transient currents cause voltage spikes across intrinsic 
inductances in the output source and sink paths of digital 
logic devices (See Figure 11). 


Technical Overview 


Figure 12 shows the case of an FCT output switching from 
high to low. Transient current i flows through the total intrinsic 
inductance to system ground, causing a peak voltage differ- 
ential (Vi jax) between the on-chip ground and the system 
ground. 


Vcc 


FPP BAA ABABA AAAS ALLA ae 


+ iFLow-THROUGH 


es 


~— CHIP GROUND 


aa ae ae ase ae ae ae etn natn 


> 


eeaenanvavpnanana2n eSaaannaaanaanenaews 


L, = ON-CHIP GROUND PATH 
Lo INDUCTANCE 


L> = BOND PAD/WIRE AND LEAD 
FRAME INDUCTANCE 


L3 L3 = SYSTEM GROUND PATH 
INDUCTANCE 


TOTAL INDUCTANCE L=Ll;y+ly,+l3 = 


SYSTEM 
GROUND 


FIGURE 12. INDUCTANCES AND TRANSIENT CURRENTS 
RELATED TO GROUND BOUNCE 


Vimax is seen as the positive peak value of the voltage 
waveform appearing across the inductance. This waveform 
(V.) is shown in Figure 13 and is described by the following 
equation: 


v= pa (EQ. 1) 


Vo <<—— SLOPE = dvo/dt 


SLOPE = di/dt 


VL 


FIGURE 13. WAVEFORMS FOR CIRCUIT OF FIGURE 12 


This internal ground bounce is coupled through the chip to 
the other outputs of the device, where the peak is measured 
as Vo. p. The magnitude of Vo p for a given output depends 
on the magnitude of V; wax and the characteristics of the sig- 
nal path for that particular output. 


Since all of the device outputs have a common ground, the 
transient currents, and hence the likelinood of higher internal 
ground bounce, will increase with the number of outputs 
switching simultaneously. Also, there is mutual coupling 
among output signal paths which causes varying levels of 
Vo.p for a given output, depending on the particular combi- 
nation of outputs that are switching simultaneously. 


Worst case Vo; p for ICs with end pin Voc and GND is mea- 
sured at the output located farthest from the GND pin with all 
other outputs switching simultaneously from high to low. See 
Application Note AN9001, “Measurement of Ground and 
Vcc bounce in Advanced High Speed (AC/ACT/FCT) CMOS 
Logic ICs”. See Section 8, “How to Use AnswerFAX” of this 
selection guide. 


Reducing Ground Bounce 


Taking another look at Equation 1 and noting that (i) itself is 
a function of dvo/dt, it is seen that either a reduction in total 
inductance (L) or a reduction in the rate of change of the out- 
put edge (dv)/dt) will result in decreased internal ground 
bounce. Harris has taken steps in both of these directions to 
reduce ground/Vcc bounce and simultaneous switching 
transients in FCT devices. 


1. Layout techniques are used to reduce on-chip inductance 
in the Vcc and ground paths, especially for the segments 
that are common to all outputs. (See L1 in Figure 12). 


2. Multiple bond-pads and bond-wires are used for Voc and 
GND to reduce the inductance, in those paths, between 
the chip and the lead. (See L2 in Figure 12). 


3. Lead frames are modified to create a ground plane. This 
also reduces L2. 


4. By switching from OV to 3.5V, Harris FCT outputs provide 
a reduction in dvo/dt over parts that switch from OV to 5V 
in the same amount of time. 


5. Additionally, for high to low output transitions, the distrib- 
uted pull-down structure lowers di/dt by reducing the 
peak amplitude and increasing the duration of the tran- 
sient current waveform. 


(For item 4 and item 5 above, see the output structure 
description under this heading). 


Vo-p is further reduced in Harris FCT through the use of lay- 
out techniques that minimize the mutual coupling among 
Outputs, and also between inputs and outputs. 


Input Hysteresis 


In addition to reducing ground bounce/Vo)p, Harris has 
increased the immunity of FCT to such transients, as well as 
any other ground noise, by adding hysteresis to the inputs. 
(See the input structure discussion earlier in this overview). 
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Latch-Up Sensitivity 


Latch-up is an undesired state which occurs when a 
parasitic SCR, formed in ICs containing CMOS circuitry, is 
triggered. This parasitic SCR structure is shown in Figure 
14. Triggering is caused by overvoltages or undervoltages 
(on input, output, or supply pins) which cause current to be 
injected into the substrate (i.e. to flow through substrate 
diodes). Once the device is triggered, a low impedance path 
is formed between Vcc and GND, thus allowing potentially 
destructive current (I>) to flow through the chip. 


NMOS 


1 G 
ni 


GND 


FIGURE 14A. CROSS SECTION OF CMOS STRUCTURE SHOW- 
ING SCR LATCH-UP PARASITIC TRANSISTOR 


Vcc 


PMOS DRAIN 
P+/N - WELL 
R DIODE 
“i N- WELL Ps 
lc { P= (P++) 
R 
N+ 
NMOS DRAIN —= 
N+/P- EPITAXIAL 
DIODE 


FIGURE 14B. SIMPLIFIED DIAGRAM 
FIGURE 14. 


The Harris FCT process employs a thin epitaxial layer of 
lightly doped P material. This allows for heavier doping of the 
P substrate, which lowers the resistance of the substrate. 
The resistance of the EPI layer is limited by its small thick- 
ness and through liberal use of contacts to GND. Similarly, 
the N-well resistance is limited by its dimensions and 
through the use of contacts to Voc. Lowering the resistance 
of these regions increases the amount of current required to 
produce the biasing voltages needed to turn on the bipolar 
transistors, thereby significantly reducing the probability of 
triggering a parasitic SCR. 


The use of the EPI layer, contacts, and other design and lay- 
out techniques result in resistance to latch-up for transient 
currents up to over 400mA, typical, at any input or output. 
The absolute maximum DC rating, as specified in the 
JEDEC Standard No. 18, is -20mA at the inputs and -50mA 
at the outputs. 


DC Electrical Specifications 


All DC and AC specifications of Harris FCT Bus-interface 
ICs meet the industry standard JEDEC Standard No. 18 
specifications. 


Absolute Maximum Ratings 


Note the conservative +6V absolute maximum DC supply 
voltage which, literally, means that Harris reliability data is 
based on long term operation at 6V and +125°C. For short 
term overvoltage and conducted transients, the supply volt- 
age can increase to 10V or more. For the maximum rated DC 
input, output, Voc, and ground currents shown, Harris design 
rules for internal chip metallization cross sections are such 
that there is no long term degradation of the Si-Al interconnect 
traces. Peak switching transient currents for Voc, ground, and 
output traces may be higher (up to 1A) and are easily handled 
by the generous cross sectional area of the interconnect. 


For free air power dissipation the thermal resistance of the 
plastic DIPs is 125°C/W, and for SOPs is 167°C/W. 


Recommended Operating Conditions 


All plastic packaged 74 series devices are reliably operated 
over the full temperature range of -55°C to +125°C. The rec- 
ommended input slew rate of 10ns/V translates to the follow- 
ing maximum rise and fall times: 


Vin = 3V; tp, te S$ 24ns, 10% to 90% 
Vin = 5V; tr, le < 40ns, 10% to 90% 


Please make note of the fact that switching speeds are 
specified and tested for input rise and fall times of 3ns. 


For practical application purposes, the switching speeds and 
power dissipation prediction equations (shown later in this 
overview) are useful for up to 10ns input rise and fall times. 
There exists a range of capacitive loading (up through 
150pF) for which FCT outputs will be within this range. 


DC Electrical Specifications 


The Harris FCT family DC ratings are shown in the DC 
Electrical Specifications table. Refer to Table 4 for the by- 
type output sink current (lo,) and output source current 
(lo). Note that the critical I¢¢ quiescent current is 80A at 
+70°C. The JEDEC limit, and competition’s specification, is 
1.5mA. Clearly, for battery power or battery back-up the 
Harris FCT is the preferred product. 


Input Current vs Input Voltage 


Figure 15 is the typical ljy VS Vij, characteristic at Ty = +25°C 
for FCT devices. From Viy = OV to 10V the only current 
flowing is leakage current (typically 100nA). At about -0.8V 
the input diode to ground starts to conduct. This diode 
Clamps the input voltage at approximately -1V. Under this 
condition input current should be limited to -20mA DC; 1A for 
peak transients of a few ns. Switching Current vs Input 
Voltage, Figure 16, shows the typical DC switching 
characteristics for an FCT input. Current (between Vcc and 
ground) begins to flow at approximately 0.7V and peaks at 
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about 1.4V. At the maximum current point the N and P 
transistors are both on and present the least resistance 
between Voc and ground. Note that for a typical TTL Vj, of 
0.25V to 0.4V, Ico is below 1pA. 


Sink Current Capability (Io, vs Vo.) 


Figure 17 shows the typical output sink capability of an FCT 
240 under various conditions from worst case, at Voc = 4.5V 
and T, = +125°C, to best case, at Voc = 5.5V and T, = -55°C. 
At Vo, = 0.55V, the output voltage at which 64mA is specified 
(at 5V, +25°C and 4.75V, +70°C) the curves indicate typical 
values of 120mA and 90mA, respectively. For Voc = 4.5V and 
+125°C, and Vo, = 0.55V, the curve shows a typical value of 
80mA which far exceeds the 48mA specified in the DC Electri- 
cal Specifications chart. 


Source Current Capability (Io4 VS Vox) 


Figure 18 shows the typical output source capability under 
the same conditions as in Figure 17. In these curves, at Voy 
= 2.4V the typical currents at +25°C and +70°C are -69mA 
and -49mA, respectively; the minimum limit is -15mA. At 
+125°C and Voy = 2.4V the curve shows -35mA,; the mini- 
mum specified value is -12mA. 


At the colder temperatures of O°C and -55°C the current 
drive, both sink and source, is substantially higher. 


The X-intercepts of Figure 18 show the FCT output voltage for 
CMOS input loads (defined as |), = 1A, typically lj, is a few 
nA). Table 5 summarizes Voy for strictly CMOS loads. The 
data in this table is useful in FCT-to-CMOS (HC/HCT or AC/ 
ACT) interface design, which is covered in AnswerFAX docu- 
ment number 7001, “System Design”. See Section 8, “How to 
Use AnswerFAX”. 


Voc = 5V 
Ta = +25°C 


MAX, RATED 
CONTINUOUS 
CURRENT -20mA 


INPUT CURRENT (mA) 


4 -2 0 2 4 6 8 10 
INPUT VOLTAGE (V) 


FIGURE 15. FCT INPUT CHARACTERISTIC 


TABLE 4. OUTPUT DRIVE CURRENT FOR 74FCT 


= 
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74FCT245 
74FCT273 
74FCT373 
74FCT374 
74FCT533 
74FCT540 
74FCT541 
74FCT543 
74FCT564 
74FCT573 
74FCT574 
74FCT623 
74FCT646 
74FCT651 
74FCT652 
74FCT653 
74FCT654 
74FCT821A-824A 
74FCT841A-844A 
74FCT861A 
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FIGURE 16. SUPPLY CURRENT vs INPUT VOLTAGE FOR FCT 
(TYPICAL) 
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Shown in Figure 19A is the FCT test circuit. A Thevenin 
equivalent may be used for output loading. 


lo_, OUTPUT SINK CURRENT(mA) 


0.55 VoL, OUTPUT VOLTAGE (V) 


FIGURE 17. OUTPUT SINK CURRENT vs OUTPUT VOLTAGE 
FOR FCT 


TABLE 5. Voy FOR CMOS LOADS; Ip, = 111A 


4.75V, +70°C 
5V, +25°C 
5.25V, 0°C 
7 5.5V, -55°C 
Voc = 4.5V, Tg = +125°C 


lon, OUTPUT SOURCE CURRENT (mA) 


Vou, OUTPUT VOLTAGE (V) 


FIGURE 18. OUTPUT SOURCE CURRENT vs OUTPUT VOLTAGE 
FOR FCT 


Dynamic Characteristics 
Switching Speed 


Since FCT is a low-power drop-in replacement for Fairchild 
Advanced Schottky TTL (FAST) 8-bit, 9-bit and 10-bit 
devices, the propagation delay specifications are set to 
equal those of the FAST family. As such, FCTXXX/A is gen- 
erally the same speed as the Advanced CMOS Logic (AC/ 
ACT) family, which should be considered a complementary, 


rather than competing, family. FCTXXXAT, however, is an 
average of 30% faster than either FAST or AC/ACT, thus cre- 
ating a new speed standard that bipolar TTL cannot match. 
To keep switching noise under control and meet FCC emis- 
sion specifications while using these extremely fast ICs, the 
system designer should employ transmission-line termina- 
tions, superior decoupling, and careful PC board layout. 


The speed of an octal interface IC is usually characterized by 
the propagation delay on a single channel. For example, the 
CD74FCT240 Octal Inverting Buffer/Line Driver is specified 
for a maximum tpyy, and tp, of 8.0ns when operating in an 
ambient temperature (Ta) between O0°C and +70°C. It should 
be noted that all FCT specifications apply to both output signal 
transition directions: LH/HL, ZH/ZL, and LZ/HZ, whereas 
FAST frequently specifies widely different tp,,, and tp}, val- 
ues. Most designers will have to use the slower of the two val- 
ues in their designs. Switching-speed parameters for FCT 
device types match those of JEDEC standard No. 18. Harris 
FCT ICs are offered for two temperature ranges: commercial 
74 series (0°C to +70°C) and military/extended industrial 54 
series (-55°C to +125°C) and are tested against the corre- 
sponding AC parameters. Thus, while a 74 series part will 
operate over the full extended range, it is not guaranteed 
to meet 54 series AC parameter specifications over the 
full range. Figure 19 depicts the JEDEC standard for the 
switching-speed test circuit and timing waveform definitions. 
These are the same that are used for FAST and AS; but differ 
slightly from those used to test AC/ACT. 


FCTXXXAT - Higher Speed Version 


Harris offers FCT products in two speed grades: Base speed 
and higher speed. The base speed version of each type is 
designated as either FCTXXX or FCTXXXA (the latter for 800 
or 2900 series types). The higher speed versions are desig- 
nated as FCTXXXAT when the base version is FCTXXX. The 
“T” serves to emphasize the fact that Harris FCT devices pro- 
vide a TTL-like output swing, thereby reducing ground 
bounce. (The Harris base speed versions also offer this fea- 
ture, but since those parts and numbers have already been 
established, they will not be changed.) Some examples: 


BASE FCT PRODUCT HIGHER SPEED PRODUCT 
CD54/74FCT245E CD54/74FCT245ATE 
CD54/74FCT245M CD54/74FCT245ATM 


TEST LOADING 
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FIGURE 20. HARRIS (AND JEDEC) FCT TEST LOAD CIRCUITS 
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teLz Closed 


tpzL 
Open Drain 


NOTES: 
1. C, = Load capacitance includes jig and probe capacitance. 
2. Ry = Termination should be equal to Zoyz of the pulse generator. 
(Typ. 50Q). 
3. Vin = OV to 3V. 
4. Input: ty = te = 2.5ns (10% to 90%), unless otherwise specified. 


FIGURE 19A. TEST CIRCUIT 
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FIGURE 19E. OUTPUT ENABLE TIMES 
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INPUT PULSE 
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INPUT PULSE 


OUTPUT REQUIREMENTS 
1. Device must follow truth table. 
Voz S$ 0.55V 
Vou >2.4V 


2. Input Conditions: 

ta = te < 2.5ns (as fast as required) 
3. Standard Output Loading: 

R, = 500Q 

CL = 50pF 


FIGURE 19B. INPUT PULSE WIDTH 
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FIGURE 19D. SETUP, HOLD AND REMOVAL TIMES 
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FIGURE 19F. OUTPUT DISABLE TIMES 


FIGURE 19. TEST CIRCUIT AND TIMING DEFINITIONS FOR FCT 
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Harris FCTXXXAT high speed versions are, on the average, 
30% faster than either FCT or FAST. Speeds are also faster 
than the AS, BCT, or BC bus interface families. 


Speed vs Capacitive Load 


Propagation delays for FCT interface types are determined 
using a JEDEC standard load as shown in Figure 20. The 
50pF capacitor approximates a fan-out of 5-10 CMOS/TTL 
loads, which is reasonable for on-board operation, but 
probably too low for bus-interface applications. Figure 21 
illustrates the effect of different capacitive loads on 
propagation delays. Above C, = 50pF the delta delay is 
about 16ps/pF. 


CHANGE IN PROPAGATION 
DELAY (ns) 


C,, LOAD CAPACITANCE (pF) 


FIGURE 21. CHANGE IN PROPAGATION DELAY AS A 
FUNCTION OF LOAD CAPACITANCE FOR FCT 


Propagation Delay vs Temperature and Voc 


The active delay and the delays caused by enabling and dis- 
abling outputs are plotted in Figure 22. Parameters tp, y, 
tpH_, tpz, tpz_, tpyz, tpzy are shown as they vary over the 
temperature range of -55°C through +125°C and over the 
Voc range of 4.50V to 5.50V. Mean data is for the FCT244 
non-inverting buffer function. 


Min/Max Delay Issue and Solution 


Figure 23 vividly illustrates the wide Min/Max delay spread of 
FCT data sheet (D/S) specifications. It is readily seen that for 
the 74FCT373 part the design engineer would unhappily use 
a Min delay of 1.5ns and a Max delay of 8.0ns. This infers 
that for any two 373 octal latches making up a 16-bit-wide 
bus-interface, 8 bits could traverse the IC at 1.5ns while the 
other 8 bits take 8.Ons! This is a significant spread and can 
limit useful system clock frequency. 


However, by making two simple adjustments to the Min/Max 
delays, a tighter set of useful design Min/Max delays are 
obtained: 


1. Adjust +0.5ns for built-in guardbands - used for test corre- 
lation of ICs, not design use. 


2. Adjust for temperatures greater than 0°C and less than 
+70°C. 


Rules for Useful Design Min/Max 


1. tp Min = D/S Min + 0.5ns + 0.01ns/°C 
2. tp Max = D/S Max - 0.5ns - 0.01ns/°C 


These rules are applicable to tp. y, tpy:, tpzz, tpLz, tpzH, tpyz- 
In Figure 23A, the D/S and design values are shown; cer- 
tainly a Min/Max range of 2.4ns to 7.4ns for a PCB operating 
at +50°C +10°C is more useful than 1.5ns to 8.0ns. 


DESIGN MIN/MAX 


1.5ns, 0°C, 5.25V 8.0ns, +70°C, 4.75V 


FIGURE 23A. FCT373 


DESIGN MIN/MAX 


2.4ns 
+40°C, 5.25V 


5.1ns 
+60°C, 4.75V 


D/S MIN/MAX 


1.5ns, 0°C, 5.25V 5.7ns, +70°C, 4.75V 


FIGURE 23B. FCT373AT 


FIGURE 23. EXAMPLE SHOWING DESIGN VALUES vs DATA 
SHEET VALUES FOR MIN/MAX DELAYS 


Even more beneficial is application of the higher speed suffix 
“AT” FCT parts. As shown in Figure 23B, the design Min/ 
Max spread is only 2.4ns to 5.1ns; this is very useful! The 
two design rules for Min/Max are applicable to all Harris FCT 
types. 


Delay Skew 


Each 8-bit, 9-bit and 10-bit part will have propagation delay 
skews that fall into three categories: 


e Pin to pin skew 
¢ Simultaneous switching skew 
e H-L vs L-H (edge) skew 


Table 6 records the skew data for the three categories. 
Simultaneous switching skew is measured with 7/8 outputs 
switching rather than 8/8 due to the immediate availability of 
a good RF ground bounce fixture. Skew would be slightly 
larger for 8/8 switching. The largest incremental delay 
change occurs for 7/8 outputs switching H-L. The incremen- 
tal change for the H-L skew is larger than that for the L-H 
skew due to output edge control circuitry. 


Dynamics of Ground Bounce 


Octal or 9/10-Bit bus-interface parts, when switching simulta- 
neously, will have worst-case noise glitches on otherwise 
quiet outputs when N-1 of the N outputs all go HIGH or LOW 
at the same instant. In a practical sense, skew of the IC 
channels (up to 1ns) and skew of PCB interconnection (pos- 
sibly 0.5ns to 1ns) will cause outputs to switch at slightly dif- 
ferent times; therefore, this is a “Murphy’s Law” exercise - 
what if all 7 outputs of an FCT octal (such as the popular 245 
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PROPAGATION DELAY (ns) 


Ta, TEMPERATURE (°C) Ta, TEMPERATURE (°C) 


FIGURE 22A. tp. y FIGURE 22B. toy. 
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FIGURE 22. MEAN PROPAGATION DELAY vs TEMPERATURE AND SUPPLY VOLTAGE FOR FCT 
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transceiver or the 373 latch) all switch H-L or L-H on top of 
each other? Figure 24A and Figure 24B show the ground 
bounce (Vo p) noise glitch for Harris FCT245 and 373 types 
and Figure 24C shows the Vcc bounce (Voy) glitch for the 
FCT373 type - all very representative of the Harris IC and 
package design for minimized switching noise. In fact, the 
FCT373 devices used for these measurements operate at 
“AT” speed. Figure 25 shows the measured ground bounce 
of a competitors FCT 245 IC. Ground bounce measure- 
ments for the competitor's FCT 245A are even higher. Appli- 
cation Note AN9001 provides a detailed description of Harris 
accurate Ground/Vcc Bounce Test PCBs and how readers 
may obtain one for their own measurements. From the wave- 
forms in Figure 24 and Figure 25, a summary of useful 
observations is shown in Table 7. 


TABLE 6. TYPICAL PROPAGATION DELAY SKEW FOR THE FCT245 


PROPAGATION DELAY (ns) 


1/8 7/8 INCREMENT 
OUTPUT | SWITCHING | SWITCHING | 1/8 TO7/ 
|PIN# [NAME] teu | tery | tea | tern | ten | tern | 


| 5.19 | 5.09 | 6.32 | 5.68 | 1.13 
| 5.06 | 4.76 


E 
slo|slo 
NIN @ 
look mm ~ © 


S 
z ho 
- 

~] ho 

N| oO 


_ 
> 
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Pin to Pin Skew 


Maximum 0.44 
Edge Skew 


NOTE: Voc = 5V, Ta = +25°C. 
TABLE 7. SELECTED DATA FROM FIGURE 24 AND FIGURE 25 


UNDER | WIDTH 
SHOOT | AT 0.8V 
DEVICETYPE |Voip(V)| (V) 


Haris FoT2awaT [124 | 08s 
[Haris FOTs7wAaT [124 | 09 
72.00] 085 
Ke a 


Competitive FCT245 
Second Peak 
NOTES: 


1. Vo_p exceeds D/S V;, of 0.8V in all cases. Even the second peak 
of the competitive 245 ground bounce ringing waveform exceeds 
this limit. 

2. Widths are under 3.5ns at 0.8V. This means that a wait time to 
strobe an output would be no longer than about 4ns after outputs 
switch H-L. 


3. The one-of-seven switching outputs that is monitored for the Har- 
ris FCT device shows minimal undershoot and overshoot - illus- 
trating benefits of designed-in ground/Vcc bounce minimization 
techniques. However, competitive H-L active output under- 
shoots by 1.5V and falls faster - illustrating the lack of a slowing 
H-L edge control. 


7/8 OUTPUTS 
SWITCHING 


H-L 
(1 SHOWN) 


Votp 


EIGHTH 
OUTPUT 


(NON- 
SWITCHING) 10.800ns 60.800ns 


Y-AXIS = 1.000 V/DIV X-AXIS = 10.0ns/DIV 
Voip = 1.240V 


FIGURE 24A. HARRIS 245 - Voip 


7/8 OUTPUTS 
SWITCHING 
H-L 
(1 SHOWN) 
i i ‘a: iD ni Hl 
er EECA 
won [|_| | | (ME { | [ | 
SWITCHING) = _39.200ns 10.800ns 60.800ns 
Y-AXIS = 1.000 V/DIV X-AXIS = 10.0ns/DIV 
Voip = 1.240V 


FIGURE 24B. HARRIS 373 - Voip 


EIGHTH 


OUTPUT 
(NON- 
SWITCHING) 


VoHV 


7/8 OUTPUTS 
SWITCHING 
L-H 

(1 SHOWN) 


- 39.200ns 


Y-AXIS = 1.000 V/DIV X-AXIS = 10.0ns/DIV 
VonHv = 460.0mV 


FIGURE 24C. HARRIS 373 - Vony 


FIGURE 24. GROUND BOUNCE (Vo; p) AND Vcc BOUNCE (Voyy) 
FOR HARRIS FCT 
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7/8 OUTPUTS 
SWITCHING 


HL 
(1 SHOWN) 


VoLp 


EIGHTH 
OUTPUT 
(NON- 
SWITCHING) 


10.800ns 


- 39.200ns 60.800ns 


Y-AXIS = 1.000 V/DIV X-AXIS = 10.0ns/DIV 
VoLp = 2.000V 


FIGURE 25. GROUND BOUNCE (Vo, p) FOR A COMPETITOR’S 
FCT 


System Design Aspects of Vo p and Vony 


Although Harris FCT outputs might produce a peak ground 
bounce glitch of 1.25V, Harris FCT inputs will not respond. A 
built-in hysteresis circuit at each input adds about 0.2V to the 
input switchpoint voltage. 


Power Consumption 


Operating Current/Power 


For Bus-Interface Logic ICs that are specified to match VME, 
Multibus II or other bus standards, FCT is clearly the lowest 
current drain family, and hence lowest heat dissipation fam- 
ily. Figure 26 is actual measured current up through 20MHz 
operation for 7/8 outputs switching into a 50pF load. Since 
Vin is 3.5V, the Icg component of FCT current drain is 
included; Figure 26 is a very real-world comparison of bipo- 
lar FAST, BiCMOS BCT, and Harris BiCMOS FCT. Results 
are very obvious for relative current drain; for example at 
standby (f = 0) FCT current drain is virtually zero while BCT 
and FAST are at 50mA and 75mA respectively. For a contin- 
uous clock, up through 20MHz, both FCT and BCT save 
power over FAST. Most importantly, for overall average cur- 
rent drain of data or address buffers, at 5MHz, FCT shows 
over a 2.5X savings in current, and a corresponding savings 
in power (or heat dissipation) in a system. 


Vin = OV TO 3.5V 


ne Voc = 5V, Ta = +25°C 


loc (mA) 


100kHz 1MHz 
OPERATING FREQUENCY 


FIGURE 26. OPERATING CURRENT (icc) AS A FUNCTION OF 
OPERATING FREQUENCY FOR FAST, BCT, AND 
HARRIS FCT 


Even for the Hi-Z mode, when outputs hanging on a bus are 
disabled, FCT saves 188X in standby or Hi-Z IC power 
consumption. 


TABLE 8. FCT vs BCT POWER DISSIPATION COMPARISON 


cam 
ee 


NOTE: Voc = 5.5V, Ta = +70°C, Outputs Hi-Z, Data Sheet Values. 
Power Estimating 


The system designer needs to get a good handle on his PCB 
power consumption in order to specify his power supply, 
design for thermal control, and also to estimate decoupling 
Capacitor sizes and ferrite bead currents for EMI control. 
Equation 2 shows the exact FCT power consumption equa- 
tion per IC input or per IC function. Without going through 
the data sheets to extract parameters to put into this equa- 
tion let’s look at a concise set of values applicable to all Har- 
ris FCT types: 


TABLE 9. PARAMETERS FOR CALCULATING POWER 
CONSUMPTION 


TYPICAL 
Vec = 5V 
PARAMETERS | Ty, = +25°C 


a 
Cpp (Note 1 ) 40pF 


NOTE: 1. Will vary somewhat with device type. 


MAXIMUM 
Voc = 5.5V 


MAXIMUM 
Vec = 5.5V 
Ta = +125°C 


All other variables such as C, per output, and input/output 
frequencies are estimates made by the system designer, 
remembering that average frequency (not peak) is used for 
power averaging. 


P= lec Voc + Alec VoecD + CpepVec f + Ci(Vec © 1.4V)*fo 
ooo 


(EQ. 2) 


Per Input/Function Per Output/Function 


Where: 

lcc = Quiescent Current (From Data Sheet Ratings) 
Vcc = Supply Voltage 

f; = Input Frequency 

fo = Output Frequency 


Cpp = Device Equivalent Power Dissipation Capacitance; 
Used for Computing Internal Chip Power = 40pF 


C, = Load Capacitance; Used for Computing Output Stage 
Power 


Alcc = Added Direct Current When Vin = Voc -2.1V (TTL 
Input High Level) 


D = Duty Cycle of Input (Percent of Time High) 
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System Design Considerations 


Rs Zo 
System Design Using Harris FCT SERIES 


Successful system design using Harris FCT is assured if the 
fundamental DC drive and major speed considerations 
already covered are understood - and if “Golden Rules” of 
Design and PCB layout are followed. It is not enough simply 
to apply the static and dynamic characteristics in order to 
achieve excellent fault-free computer system operation, the 
system design engineer must also approach his hardware 
design task so as to stay within stringent EMI limits for con- 
ducted and radiated energy. 


Ten Golden Rules for Successful Design with FCT 


1. No Floating Inputs - Tie unused inputs to GND or Vcc. For 
transceiver I/O pins, return floating inputs to Voc or ground 
via a resistor (100Q or more) to avoid output shorts. 


2. Decouple Each IC Correctly - Decoupling differs for data 
(non-periodic) signal ICs and clock (or periodic signal) ICs. 


A. Data/Address (non-periodic) - Place a decoupling 
capacitor with value Cp on same side of PCB as IC 
with shortest possible leads to Vcc and ground pins. 
Given a choice, put Cp closer to Vcc pin to minimize 
EMI on power buses. Placing Cp on the opposite side 
of the board is not as effective. 

N 


Cy = 9NCo) t+ 9G, EQ. 3 
1 


N = Number of Functions in IC 
Also specify Cp to have: 

ESL < 10nH 

ESR <0.5Q 


B. Clock Generator and Driver ICs (Periodic Signals) - 
20MHz to 40MHz periodic clocks, strobes, etc. have 
harmonics in the EMI band (150MHz and up) where 
FCC rules are stringent. Decouple periodic signal ICs 
with both a Cp and ferrite bead. Combination three 
terminal devices for this purpose are available (the 
Murata Erie DS 310 types, for example). Place on 
same side of PCB as IC. 


3. Terminate Interconnects More than Six Inches in Length - 
VME, Multibus II, and other bus standards specify adequate 
Thevenin termination. Interconnects within a PCB may not 
need to be terminated but should be if they are six inches or 
more in length. This avoids reflection problems and also 
avoids crosstalk problems should two parallel PCB traces 
run alongside each other for six inches or more. A termina- 
tion also keeps ground bounce noise glitches from increas- 
ing in amplitude much over 1.25V, thereby preventing these 
glitches from false triggering inputs. 

Terminations may be series, shunt, or Thevenin. 


4. Low-Voltage Operation - While Harris FCT may be oper- 
ated below 4.5V, it was not designed for this purpose. 
Harris AC logic, operable down to Vcc = 1.5V is recom- 
mended for battery operation or battery backup. (Refer- 
ences 5 and 6). 
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FIGURE 27. METHODS OF TERMINATION 


. Live PCB Insertion and Multi-System Interfacing is Safe 


With Harris FCT - Because Harris FCT (unlike other FCT) 
does not have input or output clamp diodes to Vcc there 
is no danger in live insertion of PCB with Harris FCT as 
buffers. With other buffers, live bus clocks or data can 
momentarily be loaded down causing loss of information. 
This problem will not occur with Harris FCT. Also interfac- 
ing between two systems having different power sources 
is facilitated. 


Momentarily Shorting Outputs is Allowed But Restricted - 
If forced node testing is done, please be careful not to 
overheat the FCT IC (short only one output pin per pack- 
age, for no more than 1s). 


Interfacing FCT to Other Logic Families - Harris FCT Bus- 
Interface ICs interface easily to all other CMOS, Bipolar, 
and BiCMOS logic families directly as shown in Table 10. 
Note 1 applies to the interface between FCT devices and 
those that have CMOS switching levels (HC or AC); the 
only limitation is a reduced noise margin from what it 
would be if FCT had a full 5V swing. Harris FCT is inten- 
tionally designed to provide a reduced output swing. The 
user should understand that not swinging to 5V has over- 
whelming advantages, namely: 


A. Less crosstalk jeopardy 
B. Less switching noise, i.e. lower ground/Vcc bounce 


C. Less radiated and conducted EMI 
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TABLE 10. INTERFACING FCT AND OTHER LOGIC FAMILIES 


Ico 
SE 


1. For Harris FCT to HC or AC logic families, the low logic level noise 
margin is 1.4V (Vo, < 0.1V and V\, Max = 1.5V). The high logic 
level noise margin is as shown in Table 11. 


2. For any of the TTL families (FAST, AS, ALS, LS) or the BC, BCT 
BiCMOS families, for low logic levels (Vo, to Vj.) there is a good 
noise margin of at least 1.2V. For high logic levels (Voy, to Viz) 
the noise margin varies with family. If the manufacturer does not 
supply data like that shown in Table 11 for Harris FCT, then a 
pull-up resistor to Vcc at the interface is necessary. 


8. Avoid Crosstalk Problems - As shown in Figure 28, if two 
PCB interconnect copper traces on the same layer run 
closely spaced in parallel for enough distance (L) without 
terminations, a noise glitch at B can be large enough to 
switch that input. Rules to avoid problematic crosstalk: 


A. For FCT keep L conservatively under six inches if 
runs have to be paralleled. 


B. If parallel runs exceed six inches, terminate with Rs = 
Zo Of trace. Place a C of about 180pF in series with 
Rs to reduce power. Also a ground trace could be 
placed between runs. 


C. Best bet is to avoid parallel runs of over six inches. 
Use different PCB levels separated by a Vcc or 
ground plane. 


SWITCHING 


QUIESCENT 


' UNTERMINATED | 
i] 
WITH AC SHUNT TERMINATION 


FIGURE 28. SIGNAL CROSSTALK RESULTS FROM PARALLEL 
TRACES AND IS REDUCED BY TERMINATION 


9. Ground/Vcc Bounce Will Not Affect Performance with 
These Simple Rules: 


A. Vcc bounce is under 0.5V; usually not a problem. 


B. Ground bounce is about 1.25V, about half of that of 
competitive FCT, but above V, Max of 0.8V. Even 
though Harris FCT ground bounce is well below the 
input switchpoint, particularly with sufficient pulse 
width to false trigger an input, other system noise 
and/or DC offset of 0.2V to 0.3V above ground due to 
high DC loading could false trigger an input if the line 
is not terminated. Therefore, if an output with a poten- 
tial for ground bounce exists, terminate with either 
series or shunt Rg as described in Rule 3 above. 
Remember, an unterminated line produces a signal of 
2X amplitude at the end of the unterminated trace. 
This could easily cause false triggering. If ground 
bounce occurs at latch or flip-flop data inputs, its 3ns 
width at 0.8V and its centering right at the output 
edge (See Figure 24) is such that no extra strobe 
delay or system clock frequency reduction is needed. 


Because FCT inputs have typically 200mV of hysteresis, 
input dynamic noise margin remains above 0.5V in the 
presence of ground bouncing, i.e. internal stored data is 
not subject to loss for Harris FCT; this is a problem in 
competitive FCT which has 2V or more of ground bounce! 


10. PCB Must Be Designed to Minimize EMI - Before initia- 
tion of the PCB layout and design, it is imperative that a 
comprehensive action plan to minimize EMI be put into 
place - realizing that high speed digital ICs are EMI spec- 
trum generators. Whether it is FCT, AC/ACT, FAST, 
VLSI, ASICs or memory, with clock rates above 10MHz 
and switching edges below 5ns, PCB design for EMI con- 
tainment will pay off in the end - designers will not have 
to apply painful “band-aids”, or worse - scrap the PCB de- 
sign, after equipment is built. Guidelines for EMI control 
in PCB application of FCT or like devices follow: 

A. Become familiar with EMI control measures - There are 
good comprehensive text books and reports available 
on PCB design spanning layout, decoupling, board 
materials, terminations, shielding, grounding, etc. Some 
of these are listed as references at the end of this sec- 
tion. Tutorial seminars are available from sources such 
as The Keenan Corporation listed as a reference. Abso- 
lute musts are summarized in the following notes. 


B. Decouple carefully. 
1. ICs as described in Rule 2 above. 
2. PCB power entry - each power plane area on PCB 
FERRITE BEAD 


SOURCE a a ai Voc 


I fT 
Ci = 0.1,.F RF CAPACITOR 


Crmin = TANTALUM CAPACITOR EQUAL TO SUM OF ALL 
DECOUPLING CAPACITORS ON BOARD 


FIGURE 29. DECOUPLING CAPACITORS AT POWER ENTRY 
POINT ON PC BOARD 
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TABLE 11. NOISE MARGINS FOR INTERFACING HARRIS FCT TO AC OR HC LOGIC 


| ds FCT OUTPUT VOLTAGE AC OR HC INPUT VOLTAGE 
HIGH LOGIC LEVEL 
VOLTAGE 
| 21510285 


C. Isolate IC block with separated power planes- Ona PWeferences 
multi-layer PCB (preferred over two-sided) use a sep- _— ' 
arated Vcc plane for various system blocks such as_ [1] Harris Semiconductor, Application Note AN8906, “Noise 


high speed synchronous logic, I/O logic, memory, Aspects of Applying Advanced CMOS (AC/ACT) 

lower-speed logic, analog circuits. For each seg- Semiconductors,” April 1989. 

mented Vcc area use separate power entry decou- (2) R. Kenneth Keenan, “Decoupling and Layout of Digital 

pling as illustrated in Figure 29. Printed Circuits,” The Keenan Corporation, Pinellas Park, _ 
Pi. 


D. Periodic Signal Buffers, Main Culprit - As discussed, 
take special care in decoupling, terminating, group- [3] R. Kenneth Keenan, “Digital Design for Interference Specifi- 


ing, and as, out short ground return paths. It has cations,” The Keenan Corporation, Pinellas Park, FL. 

As _ , 
been found!" that most out-of-specification EMI fre- [4] The Keenan Corporation, FCC Emissions and Power Bus 
quency peaks are harmonics of periodic signals, and Noise - 2nd Edition. 


can be traced back to a violation of the “Golden 
Rules” covering periodic signals in the design of [5] Harris Semiconductor, Data Book SSD-283A, Advanced 


PCBs. CMOS Logic ICs, October 1988. 

E. IC Placement - FCT as PCB I/O should be very close [6] Nadolski, J. "Logic Designs for Battery-Powered or Battery 
to the connector with its isolated Vcc plane. This min- Backed-Up Operation,” Harris Semiconductor Application 
imizes the inductance of high current Voc and ground Note AN7373. 


paths. Group synchronous clocked logic and micros [7] JEDEC Standard No. 20, “Standard for Description of 54/ 


closely, again with a dedicated Vcc plane in an area 74ACXXXX and 54/74ACTXXXX Advanced High Speed 
close to PCB connector - but secondary to I/O. Slower CMOS Devices”. 


speed and/or asynchronous logic should be grouped 
‘ : y en [8] JEDEC Standard No. 18, “Standard for Description of 54/ 


in a separate area with its own Voc plane, and can be ‘ . “et 
farther from connector. Likewise analog signal ICs 7AFCTXXXX High Speed CMOS[/BICMOS] Devices”. 


must have separate Vcc and ground planes providing 
separate power entry. 


F. Terminate - Terminations always reduce ringing on a 
PCB interconnect at FCT-like speed. Follow guidance 
of Rule 3 above. 
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Family Ratings and Specifications} 


Absolute Maximum Ratings 


DG SUp0y Volsde, Vets «nc scene eveuesad ans cane ne -0.5 to +6V 
DC Input Diode Current, lix 

FOV) <-O.5V oc cisccsncccencweevennnneonvsseneaes -20mA 
DC Output Diode Current, lox 

Fer lg S48 scsntvaniseusewenenstiassiacssodea’ -50mA 
DC Output Sink Current Per Output Pin, lp ...........+5. +70mMA 
DC Output Source Current Per Output Pin, lo ............ -30MA 
DC Veco: Current, loc Sere ee eo N(low) + M(Alog)mA 
DC Ground Current, laos .osscaxscwvccsawas N(loy) + M(Alocg)mA 


Where N = No. of Outputs 
M = No. of Inputs 


Maximum Power Dissipation per Package, Pp 


Package E, EN 
Ty =-55°C to H100°C. cece cece cece eee ees 500mW 
Ta = +100°C to +125°C . . Derate Linearly at 8mW/°C to 300mW 
Package M 
Ta Oe OFT Ges ckeeen ne nie rdded kes wee eae 400mW 
Ta = +70°C to +125°C .... Derate Linearly at 6mW/°C to 70mW 
Operating Temperature Range, Ta ............. -55°C to +125°C 
Storage Temperature, Totg..... 2... eee eee eee -65°C to +150°C 


Lead Temperature (During Soldering) 
At Distance 1/16in. + 1/32in. (1.59mm + 0.79mm) 


From Case for 108 MON sic escciccscdsscesabeseeans +265°C 
Unit Inserted into a PC Board (Min Thickness 1/16in. or 1.59mm) 
with Solder Contacting Lead Tips Only............... +300°C 


CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 


Recommended Operating Conditions 


Supply - Voltage Range Vgc (Note 1) 
Ty = OFC to +70°C (74 SOrGS) 205 csc vvwd ve ewans 4.75V to 5.25V 
Ta = -55°C to +125°C (54 Series).............05- 4.5V to 5.5V 


Operating Temperature Range, Ty ............. -55°C to +125°C 
DC Input or Output Voltage, V;, Vo.... 2.2... eee eee OV to Voc 
Input Rise and Fall Slew Rate, di/dv............ Ons/V to 10ns/V 


DC Electrical Specifications For FCT Series, 74-FCT Commercial Temperature Range, 0°C to +70°C, Voc = 4.75V Min to 5.25V Max 
For 54FCT Extended Industrial Temperature Range, -55°C to +125°C, Voc = 4.5V Min to 5.5V Max 


TEST CON | eecomcNe | 
PARAMETERS SYMBOL] V,(V) 


High Level Input Voltage 
Low Level Input Voltage 


High Level Output 
Voltage 


Low Level Output Voltage 


High Level Input Current 
Low Level Input Current 


Three-State Leakage 
Current 

Short Circuit Output 

Current (Note 2) 

Input Clamp Voltage 

Quiescent Supply Current 


Additional Quiescent Supply 
Current per Input Pin, TTL 


Inputs High, 1 Unit Load 


3.4 (Note 3) 
NOTES: 


1. Unless otherwise specified, all voltages are referenced to GND. 


— 


|-12 (Note 4)| |-12 (Note 4)| 4 
64 (Note 4 
48 (Note 4 


i 


Vin or Vit 


— 


Voc or GND 
Vn 26 


< 

8 
g 
a) 
Z 
S 


< 

8 
g 
2) 
Z 
S) 


4.5 to 5.5 


Tig ma 
Cen 
— 


=") 


-55°C TO 
+125°C 


+25°C 0°C TO +70°C 


(Note 4) 
a 
a 


FEEEELERL LI 


2 
60 
t (Note 4) 


= 
3 
= 


tls) el <]<]f<]]e 


2. Not more than one output should be shorted at one time. Test duration should not exceed 100ms. 
3. Inputs that are not measured are at Voc or GND. FCT Input Loading: All inputs are 1 unit load. Unit load is Alcg limit specified in 


DC Electrical Specifications Chart, e.g., 1.6mA Max at +70°C. 


4. Values are for FCT240 types (See Table 4 for Io, and Io, for other types). 


See Section 8, “How to use AnswerFAX”, in this selection guide. 


¢ For specific technical information on each individual device type, refer to the appropriate data sheet in Harris AnswerFAX. 
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FCT SERIES 


Operating and Handling Considerations 


Handling 


All inputs and outputs of Harris CMOS devices have a net- 
work for electrostatic protection during handling. Recom- 
mended handling practices for CMOS devices are described 
in AN6525. “Guide to Better Handling and Operation of 
CMOS Integrated Circuits.” 


Operating Voltage 


During operation near the maximum supply voltage limit, 
care should be taken to avoid or suppress power supply 
turn-on and turn-off transients, power supply ripple, or 
ground noise; any of these conditions must not cause Voc - 
GND to exceed the absolute maximum rating. 


input Signals 


To prevent damage to the input protection circuit, input sig- 
nals should never be greater than Voc nor less than GND. 
Input currents must not exceed 20mA even when the power 
supply is off. 


4-22 


Unused Inputs 


A connection must be provided at every input terminal. All — 
unused input terminals must be connected to either Voc or 
GND, whichever is appropriate. 


Output Short Circuits 


Shorting of outputs to Voc or GND may damage CMOS — 
devices by exceeding the maximum device dissipation. 


Substrate Connection 


When devices in chip form are used in hybrid applications, 
the substrate is connected to GND (as with all P-substrate 
devices). 


CMOS LOGIC IC 


EE a 


PRODUCT SELECTION GUIDE 
CMOS LOGIC - CD4000B SERIES 
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+ For specific technical information on each individual device type, refer to the appropriate data sheet in Harris AnswerFAX. 
See Section 8, “How to use AnswerFAX”, in this selection guide. 5-1 


Technical Overview 


CD4000B Series 


This section is intended as a guide for circuit and equipment 
designers in the operation and application of MOS inte- 
grated circuits. It covers general operating and handling con- 
siderations with respect to the following critical factors: 

e Operating Supply Voltage Range 

e Power Dissipation and Derating 

¢« System Noise Considerations 

¢ Power Source Rules 

Gate-oxide Protection Networks 

Input Signals and Ratings 

Chip Assembly and Storage 

e Device Mounting 

¢ Testing 

More specific information is then given on significant fea- 
tures, special design and application requirements, and 
standard ratings and electrical characteristics for CMOS B- 


series logic circuits, and on CMOS special function circuits 
(special interface and display driver circuits). 


General Operating and Handling 
Considerations 


The following paragraphs discuss some key operating and 
handling considerations that must be taken into account to 
achieve maximum advantage of the CMOS technology. 
Additional information on the operation and handling of 
CMOS integrated circuits is given in Application Note 
AN6525, “Guide to Better Handling and Operation of CMOS 
Integrated Circuits”. See Section 8, “How to Use Answer- 
FAX”, in this selection guide. 


Operating Supply Voltage Range 


Because logic systems occasionally experience transient con- 
ditions on the power supply line which, when added to the 
nominal power-bus voltage, could exceed the safe limits of cir- 
cuits connected to the power bus, the recommended operat- 
ing supply voltage range is 3V to 18V for B-series devices. 
The recommended maximum power supply limit is substan- 
tially below the minimum primary breakdown limit for the 
devices to allow for limited power supply transient and regula- 
tion limits. For circuits that operated in a linear mode over a 
portion of the voltage range, such as RC or crystal oscillators, 
a minimum supply voltage of 4V is recommended. 


Power Dissipation and Derating 


The power dissipation of a CMOS integrated circuit is the 
sum of a DC (quiescent) component and an AC (dynamic) 
components. The DC component is the sum of the net inte- 
grated circuit reverse diode junction current and the surface 
leakage current times the supply voltage. In standard B- 
series logic devices, the DC dissipation typically ranges, 
depending upon device complexity, from 100nW to 400nW 
for a supply voltage of 10V. Worst-case DC dissipation is the 
product of the maximum quiescent current (given in the data 
sheet on each device) and the DC supply voltage Vpp. 


Dynamic power dissipation has three components: 


1. The dissipation that results from current that charges and 
discharges the external load capacitance of the output 
buffers. The dissipation of each output buffer is equal to 
CV7f, where C is the load capacitance, V is the supply 
voltage, and f is the switching frequency of that output. 


2. The dissipation that results from current that charges and 
discharges the internal node capacitances. 


3. The dissipation caused by the current spikes through the 
PMOS and NMOS transistors in series at the instant of 
switching. This component amounts to approximately 
10% of the total dissipation, shown graphically in the 
datasheets of most CMOS circuits. 


All CMOS devices are rated at 200mW per package at the 
maximum operating ambient temperature rating (Ta) of 
125°C for all packages. Power ratings for temperatures 
below the maximum operating temperature are shown in the 
standard CMOS thermal derating chart in Figure 1. This 
chart assumes that the device is mounted and soldered (or 
placed in a socket) on a PC board; there is natural convec- 
tion cooling, with the PC board mounted horizontally; and 
the pressure is standard (14.7psia). In addition to the overall 
package dissipation, device dissipation per output transistor 
is limited to 100mW maximum over the full package operat- 
ing temperature range. 


SLOPE = 12mW/°C 
600 


500 
400 
300 
200 


PACKAGE DISSIPATION (mW) 


100 


20 40 60 8085 100 


120 125 
Ta, AMBIENT TEMPERATURE (°C) 


FIGURE 1. STANDARD CMOS THERMAL DERATING CHART 


System Noise Considerations 


In general, CMOS devices are much less sensitive to noise 
on power and ground lines than bipolar logic families (such 
as TTL or DTL). However, this sensitivity varies as a function 
of the power supply voltage, and more importantly as a func- 
tion of synchronism between noise spikes and input transi- 
tions. Good power distribution in digital systems requires 
that the power bus have a low dynamic impedance; for this 
purpose, discrete decoupling capacitors should be distrib- 
uted across the power bus. A more detailed discussion of 
CMOS noise immunity is provided by Application Note 
AN6587, “Noise Immunity of B-series CMOS Integrated Cir- 
cuits”. See Section 8, “How to Use AnswerFAX”, in this 
selection guide. 
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Technical Overview 


Power Source Rules and/or P-N junctions. Figure 3 shows the gate-oxide protec- 
tion circuits used to protect CMOS devices from static elec- 
tricity damage. Application Note AN6525, “Guide to Better. 
Handling and Operation of CMOS Integrated Circuits”. See. 
Section 8, “How to Use AnswerFAX”, in this selection guide. 


Figure 2 shows the basic CMOS inverter and its gate-oxide 
protection network plus inherent diodes. The safe operating 
procedures listed below can be understood by reference to 
this inverter. 


NOTES: 
1. These Diodes are inherently part of the manufacturing process. 
2. Diode Breakdown FIGURE 3A. FOR B-SERIES CMOS PRODUCT 
D1 = 25V 
D2 = 50V Vpp (NOTE 2) 
R2 << Ri : 


FIGURE 2. BASIC CMOS INVERTER WITH B-SERIES TYPE — ff ttt ttt etter 
PROTECTION NETWORK 


1. When separate power supplies are used for the CMOS 
device and for the device inputs, the device power supply = jn 
should always be turned on before the independent input 3 
signal sources, and the input signals should be turned off 
before the power supply is turned off (Vsg < V; $ Vpp as 
a maximum limit). This rule will prevent over dissipation 
and possible damage to the D2 input protection diode 
when the device power supply is grounded. When the de- 
vice power supply is an open circuit, violation of this rule 


(NOTE 1) 
OUT 
(NOTE 1) 


saabpaacacaacaaaeaapaeaeaapaawaawa 


can result in undesired circuit operation although device Vss 

damage should not result: AC inputs can be rectified by 

diode D2 to act as a power supply. FIGURE 3B. FOR CD4049UB AND CD4050B AND CD40109B 
2. The power supply operating voltage should be kept safely CMOS TYPES 

below the absolute maximum supply rating, as indicated 


previously. 


3. The power supply polarity for CMOS circuits should not be 
reversed. The positive (Vpp) terminal should never be 
more than 0.5V negative with respect to the negative 
(Vss) terminal (Vpp - Vsg > -0.5V). Reversal of polarities 
will forward-bias and short the structural and protection : 
diode between Vpp and Vgg. D2 (NOTE 1) Vss 


4. Vpp should be equal to or greater than Voc for CMOS 
buffers which have two power supplies (except for the 


CD40109B, and in particular, for CD4009 and CD4010 eacmimanees: annie 
CMOS-to-TTL “down” conversion devices). 


GATE 2 


Vpp (NOTE 1) D1 


9 OUT/IN 


5. Power source current capability should be limited to as 
low a value as reasonable to assure good logic operation. FIGURE 3C. FOR CMOS TRANSMISSION GATES 
6. Large values of resistors in series with Vpp or Vgg Should = NoTEs: 
be avoided; transient turn-on of input protection diodes 
can result from drops across such resistors during 
switching. 
Gate-Oxide Protection Network 


1. These Diodes are inherently part of the manufacturing process. 
2. Voc for CD4049UB and CD4050B 
3. Diode Breakdown 


D1 = 25V 
A problem occasionally encountered in handling and testing D2 = SOV 
low power semiconductor devices, including MOS and small FIGURE 3. GATE-OXIDE PROTECTION NETWORKS USED IN 
geometry bipolar devices, has been damage to gate oxide HARRIS CMOS INTEGRATED CIRCUITS 


Technical Overview 


input Signals and Ratings 


Input signals should be maintained with in the power supply 
voltage range, Vss < V; < Vpp. If the input signal exceeds the 
recommended input signal swing range, the input current 
should be limited to +100y/A to minimize cross talk between 
input signals on adjacent terminals, and also to minimize any 
reduction in noise immunity. 


The absolute maximum input current rating of +10mA, shown 
in the published data, protects the device against the possible 
occurrence of an induced Vpp - Vss latch condition, or dam- 
age to the input protection diodes. Latch-up conditions are 
explained in Application Note AN6525, “Guide to Better Han- 
dling and Operation of CMOS Integrated Circuits”. See Sec- 
tion 8, “How to Use AnswerFAX”, in this selection guide. 


ALL CMOS inputs should be terminated. An exception can 
be made in the case of unbuffered NOR and NAND gates 
where terminating one of the series inputs to the proper 
polarity will not permit current flow caused by a floating 
input. Thus tying low one of the inputs of an unbuffered 
NAND gate, or tying high one of the inputs of an unbuffered 
NOR gate will satisfy this requirement. 


When CMOS inputs are wired to edge card connectors with 
CMOS drive coming from another PC board, a shunt resistor 
in the range of 100kW should be connected to Vpp or Vss, 
as applicable, in case the inputs become unterminated with 
the power supply on. 


When CMOS circuits are driven by TTL logic, a “pull-up” 
resistor should be connected from the CMOS input to 5V 
(further information is given in Application Note AN6602, 
“Interfacing COS/MOS with Other Logic Families”, See Sec- 
tion 8, “How to Use AnswerFAX”, in this selection guide. 


Output Rules 


1. The power dissipation ina CMOS package should not ex- 
ceed the rated value for the ambient temperature speci- 
fied. The actual dissipation should be calculated when 
shorting outputs directly to Vpp or Vss, driving low im- 
pedance loads, or directly driving the base of P-N-P or 
N-P-N bipolar transistor. 


2. Output short circuits often result from testing errors or im- 
proper board assembly. Shorts on buffer outputs or 
across power supplies greater than 5V can damage 
CMOS devices. 


3. CMOS, like active pull-up TTL, can be connected in the 
“wire-OR” configuration because an “on” PMOS and an 
“on” NMOS transistor could be directly shorted across the 
power supply rails. (Exception: CD40107B) 


4. Paralleling inputs and outputs of gates is recommended 
only when the gates are within the same IC package. 


5. Output loads should return to a voltage within the supply 
voltage range Vpp to Vss. 


6. Large capacitive loads (greater than 5000pF) on CMOS 
buffers or high current drivers act like short circuits and 
may over dissipate output transistors. 


7. Output transistors may be over dissipated by operating 
buffers as linear amplifiers or using these types as one 
shot or astable multivibrators. 


Noise immunity and Noise Margin 


The complementary structure of the inverter, common to all 
CMOS logic devices, results in a near-ideal input-output 
transfer characteristic, with switching point midway (45% to 
55%) between the 0 and 1 output logic levels. The result is 
high DC noise immunity. 


Figure 4 shows a typical transfer curve that may be used to 
define the DC noise immunity of CMOS integrated circuits. 
The noise immunity voltage (Vi, or V\4) is the noise voltage 
at any one input that does not propagate through the sys- 
tem. Minimum noise immunity for buffered B-series CMOS 
devices is 30%, 30%, and 27%, respectively for supply volt- 
ages Vpp of 5V, 10V, 15V and 20% of Vpp for all unbuffered 
gates. The V, and Vj, specifications define the maximum 
permissible additive noise voltage at an input terminal when 
input signals are within 50mV of the supply rails. 


Vit (TYP) 


10 
Vo(HIGH) 9° 
8 
: Vw = Vit (MAX) - VocLow) 
Vout 5 VNML = Vo(HIGH) - Ving (MIN) 
4 
3 
2 
Vo(tow) 1 


01234 5 6 7 8 9 10 


Vit MAX VIN Vin MIN 
FIGURE 4. TYPICAL TRANSFER CURVE FOR A INVERTING 
GATE AT Vpp = 10V 


Noise margin is the difference between the noise-immunity 
voltage (Vj, or Vi4) and the output voltage Vo. Noise margin 
voltage is the maximum voltage that can be impressed upon 
an input voltage Vij (where Vij is the Vo, Or Voy voltage of 
the preceding stage) at any (or all) logic I/O terminals with- 
out upsetting the logic or causing any output to exceed the 
Output voltage (Vo) conditions specified for Vi. and Vj, rat- 
ings. Figure 5 illustrates the noise margin concept in a sim- 
ple system. Minimum noise margins for buffered B-series 
CMOS devices are 1V, 2V, and 2.5V, respectively, for supply 
voltages 5V, 10V, and 15V. 


Vo. = 0.5V Von = 4.5V 


Vin = 3.5V r Vit = 1.5V pe Vin = 3.5V > Vox = 0.5V 


FIGURE 5. NOISE MARGIN EXAMPLE USING INVERTERS 


Vpp = 5V 
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Technical Overview 


Of the two noise limitation specifications (noise immunity 
and noise margin), noise immunity is more practical for 
CMOS devices because CMOS outputs are normally within 
50mV of supply rails. 


Noise immunity increases as the input pulse width becomes 
less than the propagation delay of the circuit. This condition 
is often described as AC noise immunity. Further information 
on noise immunity is given in Application Note AN6587, 
“Noise Immunity of B-series CMOS Integrated Circuits”. See 
Section 8, “How to Use AnswerFAX”, in this selection guide. 


Clock Rise and Fall Time Requirements 


Most CMOS clocked devices have maximum rise and fall 
time ratings (normally 5ms to 15ms). With longer rise or fall 
times, a device may not function properly because of data 
ripple through, false triggering problems, etc. Some B-series 
CMOS counters have Schmitt-trigger shaping circuits built 
into the clock circuit, removing the restriction for input rise or 
fall times. Long rise and fall times on CMOS buffer-type 
inputs cause increased power dissipation which may exceed 
device capability for operating power supply voltages greater 
than 5V. 


Parallel Clocking 


Process variations leading to differences in input threshold 
voltage among random device samples can cause loss of 
data between certain synchronously clock sequential cir- 
cuits, as shown in Figure 6. This problem can be avoided if 
the maximum clock rise time (taC,) for cascading any two 
CMOS sequential devices is limited in accordance with the 
following equation: 


B-Series Types 


0.8V5p (V) 


Maximum t,C, = —TaA5v 


x tp (ns) 


where tp = tpy, OF tp_y (whichever is smaller) for the unit A in 
Figure 6 as specified on the device data sheet at the speci- 
fied value Of Vpp and loading conditions. Schmitt-trigger cir- 
cuits such as the CD4093B are an ideal solution to 
applications requiring wave-shipping. 


Qi 
\ SWITCHING POINT = 0.3Vpp 


emai. dabmaammiiaadaad PROPER 
SWITCHING POINT = 0.7Vpp 


NOTE: CASCADING WITH SLOW ERROR 


CLOCK CAN CAUSE ERROR 


FIGURE 6. ERROR EFFECT THAT RESULTS FROM A SLOW 
CLOCK IN CASCADED CIRCUITS 


Three-State Logic 


Three-state logic can be easily implemented by use of a © 
transmission gate in the output circuit; this technique pro- | 
vides a solution to the wire-OR problem in many cases. 


Chip Assembly and Storage 


Harris CMOS integrated circuits are provided in a chip from 
(H_ suffix) to allow customer design of special and complex 
circuits to suit individual needs. CMOS chips are electrically 
identical to and offer the features of their counterparts 
sealed in ceramic and plastic packages. The following para- 
graphs describe mounting considerations, packaging, ship- 
ping and storage criteria, handling criteria, visual inspection 
criteria, testing criteria, and bonding pad layout and dimen- 
sions for each chip. 


Mounting Considerations 


All CMOS chips are non-gold backed and require the use of 
epoxy mounting, conductive silver paste or equivalent is rec- 
ommended. In any case the manufacturer’s recommenda- 
tions for storage and use should be followed. 


In CMOS circuits MOS-transistor P-channel substrates (N- 
type bulk material) are connected to Vpp, therefore, when 
chips are mounted and a conductive paste is used, care 
must be taken to keep the active substrate isolated from 
ground or other circuit elements. 


Packing, Shipping, and Storage Criteria 


Solid-state chips, being small in size and unencapsulated, 
are physically fragile and require special handling consider- 
ation as follows: 


¢ Chips must be stored under proper conditions to insure that 
they are not subjected to a moist and/or contaminated atmo- 
sphere that could alter their electrical, physical, or mechani- 
cal characteristics. After the shipping container is opened, 
the chip must be stored under the following conditions: 
- Storage Temperature, 40°C Max 
- Relative Humidity, 50% Max 
- Clean, Dust-Free Environment 

e The user must exercise proper care when handling chips 
to prevent even the slightest physical damage to the chip. 


During mounting and lead bonding of chips the user must 
use proper assembly techniques to obtain proper electri- 
cal, thermal, and mechanical performance. 


After the chip has been mounted and bonded, any neces- 
sary procedure must be followed by the user to insure that 
these non-hermetic chips are not subjected to a moist and 
contaminated atmosphere which might cause the develop- 
ment of electrical conductive paths across the relatively 
small insulating surfaces. In addition, proper consideration 
must be given to the protection of these devices from 
other harmful environments which could conceivably affect 
their performance and/or reliability. 


Handling Criteria 


The user should find the following suggested precautions 
helpful in handling CMOS chips. 
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Technical Overview 


Because of the extremely small size and fragile nature of 
chips, the equipment designer should exercise care in han- 
dling these devices. 


For additional handling considerations for CMOS devices, 
refer to Application Note AN6525, “Guide to Better Handling 
and Operation of CMOS Integrated Circuits”. See Section 8, 
“How to Use AnswerFAX”, in this selection guide. 


¢ Grounding 
- Bonders, pellet pick-up tools, table tops, trim and form 
tools, sealing equipment, and other equipment used in 
chip handling should be properly grounded. 


- The operator should be properly grounded. 


e In-Process Handling 


- Assemblies or subassemblies of chips should be trans- 
ported and stored in conductive carriers. 


- All external leads of the assemblies or subassemblies 
should be shorted together. 


¢ Bonding Sequence 
- Connect Vpp first to external connections, for example, 
terminal 14 of the CD4001BH. 


- Remaining functions may be connected to their external 
connections in any sequence. 


¢ Testing 
- Transport all assemblies of chips in conductive carriers. 


- In testing chip assemblies or subassemblies, the opera- 
tor should be properly grounded. 


Visual Inspection Criteria 


All standard commercial CMOS chips undergo a visual inspec- 
tion which is patterned after MIL-STD-883, Method 2010, Con- 
dition B with modifications reflecting CMOS requirements. 


Testing Criteria 


CMOS chips are DC electrically tested 100% in accordance 
with the same standards prescribed for Harris devices in 
standard packages. 


Device Testing 


Harris CMOS circuits are 100% tested by circuit probe in the 
wafer stage and are 100% tested again after they have been 
packaged. DC tests of Harris devices are performed at 5V, 
10V, 15V, and 20V; functionality is checked at 2.8V, 17V, and 
20V. Sample testing is used to assure adherence to quality 
requirements and AC specifications. 


Static test, high speed functional and DC parametric tests, 
are performed at wafer and package stages by means of a 
Teradyne 325 test set or equivalent. 


Users should follow the sequences below when testing 
CMOS devices: 

. Insert the device into the test socket. 

. Apply Vpp- 

. Apply the input signal. 

. Perform the test. 

. On completion of test, remove the input signal. 


ark WON = 


6. Turn off the power supply (Vpp). 


7. Remove the device from the test socket and insert it into 
a conductive carrier. CMOS devices under test must not 
be exposed to electrostatic discharge or forward biasing 
of the intrinsic protective diodes shown in Figure 3. 


Detailed information on the techniques employed in the test- 
ing of Harris CMOS integrated circuits are described in 
Application Note AN6532, “Fundamentals of Testing CMOS 
Integrated Circuits”. See Section 8, “How to Use Answer- 
FAX”, in this selection guide. 


Device Mounting 


Integrated circuits are normally supplied with lead-tin plated 
leads to facilitate soldering into circuit boards. In those rela- 
tively few applications requiring welding of the device leads, 
rather than soldering, the devices may be obtained with 
nickel-plated Kovar leads (See MIL-I-38535). It should be 
recognized that this type of plating will not provide complete 
protection against lead corrosion in the presence of high 
humidity and mechanical stress. 


In any method of mounting integrated circuits which involves 
bending or forming of the device leads, it is extremely impor- 
tant that the lead be supported and clamped between the 
bend and the package seal, and that bending be done with 
care to avoid damage to lead plating. In no case should the 
radius of the bend be less than the diameter of the lead. It is 
also extremely important that the ends of bent leads be 
straight to assure proper insertion through the holes in the 
printed-circuit board. 


High Voltage B-Series CMOS 
Integrated Circuits 


Harris CD4000B series types have a maximum DC supply 
voltage rating of -0.5V to 20V, and a recommended operat- 
ing supply voltage range of 3V to 18V. The major features of 
this series are as follows: 


¢ High Voltage (20V) Ratings 

¢ 100% Tested for Quiescent Current at 20V 

e 5V, 10V, and 15V Parametric Ratings 

¢ Standardized, Symmetrical Output Characteristics 


Maximum Input Current of 1A at 18V Over Full Package 
Temperature Range; 100nA at 18V and 25°C 


Noise Margin (Full Package Temperature Range) = 
1V at Vop = 5V 

2V at Vpn = 10V 

2.5 Vat Vop = 15V 


Meets all requirements of JEDEC Tentative Standard No. 
13B, “Standard Specifications for Description of B-Series 
CMOS Devices”. 


JEDEC Minimum Standard 


Under the sponsorship of the Joint Electron Devices Engi- 
neering Council (JEDEC) of the Electronic Industries Associ- 
ation (EIA), minimum industrial standards have been 
established for the maximum ratings, DC and AC electrical 
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Technical Overview 


characteristics of B-series CMOS integrated circuits. The 
JEDEC standard (JEDEC Tentative Standard No. 13B) 
defines B-series CMOS integrated circuits as a uniform fam- 
ily of both buffered and unbuffered types that have an abso- 
lute DC supply voltage rating of at least 18V. 


Buffered CMOS Devices 


These are types in which the output “on” impedance is inde- 
pendent of any and all valid input logic conditions, both pre- 
ceding and present. All such CMOS products are designated 
by suffix “B” following the basic type number. 


Unbuffered CMOS Devices 


These are types that meet all B-series specifications except 
that the logical outputs are not buffered and the noise-immu- 
nity voltages, V;, and Vi, are specified as 20% and 80%, 
respectively, of Vpp for operation from 5V, 10V, and 17V and 
83%, respectively, Of Vpp for operation from 15V. All such 
CMOS product are designated by the suffix “UB”. 


The JEDEC minimum standard also includes in the B-series, 
CMOS types that have analog inputs or outputs and in addi- 
tion, have maximum ratings and logical input and output 
parameters that conform to B-series specifications wherever 
applicable. These CMOS devices are also designated by the 
suffix “B”. 


All B-series CMOS devices can directly replace their A-series 
counterparts in most applications. The UB types are high volt- 
age versions of corresponding A-series (unbuffered) types. 


Commercial A-series types have been obsoleted and 
replaced by B-series counterparts with only a few exceptions 
such as the continuing CD4059A types. 


The Absolute Maximum Rating - JEDEC table lists the 
minimum standards established for the maximum ratings 
and recommended operating conditions for B-series CMOS 
integrated circuits. 


The DC Electrical Specification - JEDEC table shows the 
JEDEC standards for the DC electrical specifications of 
CMOS B-series integrated circuits. 


Standardized Ratings and Static Characteristics 


Harris B-series CMOS integrated circuits meet or exceed the 
most stringent requirements of the JEDEC B-series specifi- 
cations. The Absolute Maximum Ratings table shows the 
standardized maximum ratings and recommended operating 
supply voltage range for Harris B-series CMOS integrated 
Circuits. The standardized DC electrical specifications for 
these devices are shown in the DC Electrical Specification 
table. As with the JEDEC specifications, the Harris standard- 
ized characteristics classify the B-series devices into three 
leakage (quiescent device current) categories. Table 1 lists 
the Harris types in each category and indicates types that, 
although they are still B-series types, differ in one or more 
static characteristics. 


The Absolute Maximum Ratings table and the DC Electri- 
cal Specification table show that in a number on important 
respects, Harris has established new performance stan- 
dards for B-series CMOS logic circuits. 


¢ Tight Limits For All Packages 


Harris devices used the same set of limits for all package 
styles. The JEDEC standard establishes two sets of limits 
for most DC parameters; a tight set for products having a 


full operating temperature range of -55°C to +125°C (all | 


Harris devices), and a relaxed set for products having a 


limited temperature range of -40°C to +85°C. Because | 


Harris supplies only one premium grade of B-series prod- 


uct in all package styles (i.e., fall-out chips are not used), | 


all B-series CMOS devices are specified to the tight set of 


limits only. 


Improved Voltage Rating 


All Harris B-series devices are tested to voltages that — 


insure safe operation at the absolute maximum DC supply 
voltage rating of 20V. This higher rating permits greater 
derating for reliable 15V operation, permits greater 15V 
supply tolerance and peak transients, and permits system 
use to 18V with confidence. 


¢ Wider Operating Range 


All Harris B-series devices have a recommended maxi- | 


mum operating voltage of 18V. The higher limit permits 


18V system supply operation, and also permits wider | 
power source tolerance and transients for supplies nor- | 


mally set up to 18V 


Lower Leakage Current 


The JEDEC standard establishes three sets of limits for | 
quiescent device current (Ipp) intended to match chip 
complexity to device leakage current as realistically as | 


possible. 


For all three levels of chip complexity, all Harris B-series | 
devices (regardless of package) conform to the tighter set | 


of limits established in the standard. In addition, a maxi- 
mum rating is specified at 20V, as well as at 5V, 10V, and 
15V. As a result: 


- In current limited applications, CMOS users can depend 
on one tight leakage limit independent of package style 
selected. 


- Customer use of CMOS product up through 18V is pro- 
tected by a published tight leakage current specification at 
20V (as well as by an input leakage specification at 18V). 


Symmetrical Output 


Most Harris B-series devices have balanced complemen- 
tary output drive (i.e., the output high current Ioy rating is 
the same as the output low current Ico, rating specified to 
the tighter set of limits established in the JEDEC standard. 
The balanced output provides uniform rise and fall time 
performance, improved system noise energy (dynamic) 
immunity, optimum device speed for both output switching 
low-to-high (tp,_}4) and output switching high-to-low (tp, ), 
and in general the identical high and low DC and AC char- 
acteristics normally associated with a good complemen- 
tary output drive circuit. MOS system design, simulation, 
and performance are significantly enhanced by equal high 
and low DC and AC performance ratings and one tight 
specification limit for all package styles. 
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Technical Overview 


Improved Input Current (Leakage) Ratings 


All Harris B-series devices (regardless of package) have a 
maximum input leakage current (Ij,\y) rating of 100nA spec- 
ified at voltages up to 18V, and a maximum limit of 1pA at 
the upper limit of the package temperature range. Actually, 
the 100nA rating is a practical specification limited by the 
inability of commercial test equipment to measure lower 
currents. Laboratory tests show that input leakage cur- 
rents of Harris B-series CMOS devices are significantly 
lower than this limit, typically ranging from 10pA to 100pA. 


Buffered and Unbuffered Gates 


The new industry standard establishes a suffix “UB” for 
CMOS products that meet all B-series specifications 
except that the logical outputs of the devices are not buff- 
ered and the V, and V,, specifications are relaxed. The 
suffix “B” defines only buffered output devices in which the 
output “on” impedance is independent of any and all valid 
input logic conditions, both preceding and present. 


Harris supplies both buffered “B” and unbuffered “UB” ver- 
sions of a few popular NOR and NAND gates to make 
available to designers the advantages of both. The follow- 
ing table briefly compares the features of the two versions, 
a more detailed coverage of the special features of B- and 
UB- series CMOS gates is provided by Application Note 
AN6558, “Understanding Buffered and Unbuffered CMOS 
Characteristics”. See Section 8, “How to Use AnswerFAX”, 
in this selection guide. 


GATE-TO-SOURCE VOLTAGE, Ves = 15V 


lo, OUTPUT LOW (SINK) CURRENT (mA) 


0 5 10 15 20 
Vps, DRAIN-TO-SOURCE VOLTAGE (V) 


FIGURE 7. TYPICAL OUTPUT LOW (SINK) CURRENT 
CHARACTERISTICS 


-20 “15 
Vps, DRAIN-TO-SOURCE VOLTAGE (V) 


FIGURE 9. TYPICAL OUTPUT HIGH (SOURCE) CURRENT CHARACTERISTICS 


CHARACTERISTIC 


COMPARISON OF “B” AND “UB” 


BUFFERED 
VERSION “B” 


UNBUFFERED 
VERSION “UB” 


Propagation Delay Moderate Fast 
(Speed) 


Noise Immunity/Margin Excellent 


Output Impedance and 


Output Transition Time 


igh 
Yes 


Input Capacitance 


e Reliability 


GATE-TO-SOURCE VOLTAGE, Vgs = -5V 


-10 
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Harris B-series CMOS integrated circuits incorporate the 
latest improvements in processing technology and plastic 
and ceramic packaging techniques. Product quality is real 
time controlled using accelerated temperature group qual- 
ity screening in which measured DC parameters are criti- 
cized against tight B-series limits. 


Figure 7 through Figure 10 show the standardized N- and 
P-channel drain characteristics for B-series CMOS 
devices, and Figure 11 through Figure 14 show the nor- 
malized variation of output source and sink currents with 
respect to temperature and voltage in these devices. 
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2 — | AMBIENT TEMPERATURE, Ty, = 25°C 
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Vps, DRAIN-TO-SOURCE VOLTAGE (V) 


FIGURE 8. MINIMUM OUTPUT LOW (SINK) CURRENT 
CHARACTERISTICS 
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Technical Overview 


< 
E 
AMBIENT TEMPERATURE, Ta = 25°C | Ff E 
GATE-TO-SOURCE VOLTAGE, Vgg = -5V ui 2 
i Ate: Zi» 
3 au 
Oo 25 
= z° 
” 
% oO 5 
x= ul 4 
S z ra 
: 3 
- ir 
5 ” 
a $ 
P| 
re} 
-20 45 10 5 3 -100 50 0 50 100 150 
Vps, DRAIN-TO-SOURCE VOLTAGE (V) Ts, AMBIENT TEMPERATURE (°C) 
FIGURE 10. MINIMUM OUTPUT HIGH (SOURCE) CURRENT FIGURE 11. VARIATION OF NORMALIZED OUTPUT LOW (SINK) 
CHARACTERISTICS CURRENT Ip, AND OUTPUT HIGH (SOURCE) 


CURRENT |, WITH TEMPERATURE 


NORMALIZED SINK, Io, AND 
SOURCE, Io}, CURRENT 


NORMALIZED TRANSITION TIME, tryi, tru, AND 
PROPAGATION DELAY TIME, tp, teu 


-100 -75 +40 -25 0 25 50 75 100 125 


Vpp, SUPPLY VOLTAGE (V) Ta, AMBIENT TEMPERATURE (°C) 
FIGURE 12. VARIATION OF NORMALIZED OUTPUT LOW (SINK) FIGURE 13. VARIATION OF LOW-TO-HIGH (ty,,,) AND HIGH-TO- 
CURRENT Ip, AND OUTPUT HIGH (SOURCE) LOW (try_) TRANSITION TIME, AND LOW-TO-HIGH 
CURRENT Igy, WITH SUPPLY VOLTAGE (tp) PROPAGATION DELAY TIME WITH 
TEMPERATURE 


trHL, triH, TRANSITION TIME (ns) 


NORMALIZED LOW-TO-HIGH, tr14,, AND 
HIGH-TO-LOW , tr_, TRANSITION TIME 


0 2 4 6 8 10 12 14 16 


Vpp, SUPPLY VOLTAGE (V) C,, LOAD CAPACITANCE (pF) 
FIGURE 14. VARIATION OF LOW-TO-HIGH (tri) ANDHIGH-TO-  FiGURE 15. VARIATION OF TRANSITION TIME 
LOW (tp) TRANSITION TIME WITH SUPPLY gi rhe ee (trav, trun) WITH 


VOLTAGE 
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Technical Overview 


B-Series AC Electrical Specifications 


B-series AC electrical specifications for individual types are 


under the following conditions: Vpp = 5V, 10V, and 15V; = 


Vv 
Ta = +25°C; C, = 50pF; Ri = 200kQ; tp and tp = 20ns. Figure Jeanie ai 
13 shows the variation of B-series AC parameter with temper- y 
ature. Figure 14 shows the variation of output transition time “= 
with supply voltage. Figure 17 shows the variation of the stan- Vop 
dardized output transition time with load capacitance. OUTPUT LOW 
TO OFF 
Maximum propagation delay or transition times for values of Vor 
C, other than the specified 50pF can be determined by use Vou 
of the multiplication factor (usually 2) between the typical oyrput HiGH _ 
and maximum values given in the AC specifications chart TO OFF Vex 
included in the technical data for each device applied to the OUTPUTS OUTPUTS OUTPUTS 
typical curves, and also shown in the device technical data. CONNECTED DISCONNECTED CONNECTED 
B-Series AC Switching Specifications FIGURE 18A. 
The AC Electrical Specification table defines the major 
CMOS AC specifications, with reference to the waveforms OUTPUT 
shown in Figure 16 through Figure 19. Test conditions of OTHER IC WITH Ry = 1kQ 
Vpp: low capacitance (C,), and input conditions are given for = INPUTS THREE- > $ Yop FOR tpyz AND tpz, 
individual types in the published data. STATE Cy Vss FOR tpyz AND tpzy 
: output . | OUTPUT | T SopF 
CMOS Special Products DISABLE ° = 
Harris supplies some special CMOS products that have 
operating supply voltage ranges and other characteristics 
that differ from the standardized data specified for B-series FIGURE 18B. 
CMOS integrated circuits. FIGURE 18. THREE-STATE PROPAGATION DELAY WAVE 
These special application types include: interface circuits for SHAPES AND TEST CIRCUIT 
level shifting applications to interface CMOS logic levels with 
different logic types; display drivers non-multiplexed, 4 digit, 
7 segment LCD types containing all the circuitry necessary w 
for driving conventional LCD displays without the need for Lal 
external components, and a video sync generator function. tac — tC, a 
CLOCK Voo rs 
Mes INPUT ane 3 
INPUT < 
GND 8 
Vv 
DATA i 
INPUT 
Vv GND 
tsu(H) tsu(L) (NOTE 1) 
(NOTE 1) 
INVERTING 
OUTPUT ; trLH trHL 
OUTPUT r {| 90% 7 
f_ 90% Al 50% 
. , i 
FIGURE 16. TRANSITION TIMES AND PROPAGATION DELAY Fhw10% GND 
TIMES, COMBINATION LOGIC teLy tout 
4. 
tac. —«— tC, ‘we + twH= fC, Vpp 
VDD —s SET, RESET 1 50% 
— OR PRESET — 


GND 


NOTE: 
NOTE: Outputs should be switching from 10% Vpp to 90% Vpp in 1. (H) or (L) Optional 


accordance with the device truth tate. FIGURE 19. SETUP TIMES, HOLD TIMES, REMOVAL TIME, AND 
FIGURE 17. CLOCK PULSE RISE AND FALL TIMES AND PULSE PROPAGATION DELAY TIMES FOR EDGE 


WIDTH TRIGGERED SEQUENTIAL LOGIC CIRCUITS 
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Family Ratings and Specifications} 


Absolute Maximum Ratings JEDEC Standard for DC Specifications of B-Series CMOS Integrated Circuits (Note 1 and Note 2) 


DG Supply Voliage, Ven «sscccscucecasessacsns -0.5V to+18V DC Input Current, I, (For Any One Input).................. +10mA 
DC Input Voltage, Viy .......-. cece eee eeee -0.5V to Vpp +0.5V Storage Temperature, Ts............-0 2 eee eee -65°C to +150°C 


CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 


Recommended Operating Conditions 
DC Supply Voltage, Vgp «sce ncsccccveva cass caus +3V to+15V Operating Temperature Range, Ta ............. -55°C to +125°C 


DC Electrical Specification JEDEC Standard for DC Specifications of B-Series CMOS Integrated Circuits 


T 7 
TEST TEMP. | Vop sil wi 
PARAMETERS | SYMBOL RANGE 


CONDITIONS (V) | MAX | | MAX | 


Vin = Vss OF Vop 
All Valid Input 
Combinations | 
TE 
can [5 
ar | 8 
[0.05 | 


i 
Te Ce 
| te | 14.95 = 14.95 


+ 
N 
Oo 

° 
2) 


Quiescent 0.25 0.25 


Device Current 3 
cn = 
RaED 
je | Fe 


Buffers, 
Flip-Flops 


Vin = Vss OF Vop 
All Valid Input 
Combinations 


a 


Sz ER 
Le 


Vin = Vss OF Vop 
All Valid Input 
Combinations 


Low Level 
Output Voltage 


Vin = Vss OF Vop 


lo! <1pA 


High Level 
Output Voltage 


Vin = Vss OF Vop 


lol <1 pA 


= 
PEEP EPEPEPEPEEEEP EP EL EL Ts 
f= L<f f=] fff] fe] fe] tls fe] fee feels 


ac 


¢ For specific technical information on each individual device type, refer to the appropriate data sheet in Harris AnswerFAX. 
See Section 8, “How to use AnswerFAX”, in this selection guide. 5-12 


Family Ratings and Specificationst 


DC Electrical Specification JEDEC Standard for DC Specifications of B-Series CMOS Integrated Circuits (Continued) 
TEST 


(NOTE 3) (NOTE 4) 
TLow +25°C TuicH 
PARAMETERS SYMBOL CONDITIONS 
Vit 


Input Low Voltage Vo = 0.5V or 4.5V 
Vo = 1V or 9V 
Vo = 1.5V or 13.5V 
lol <1pA 


Vin Vo = 0.5V or 4.5V All 
Vo = 1V or 9V 


Vo = 1.5V or 13.5V 
IIo! <1pA 


TEMP. 
RANGE 


CG 


— 


<a 


Input High Voltage 


—_ 


Output Low (Sink) 
Current 


lot Vo = 0.4V 
Vin = OV or 5V 
Vo = 0.5V 
Vin = OV or 10V 
Vo = 1.5V 
Vin = OV or 15V 


Vo = 4.6V 

Vin = OV or 5V 
Vo = 9.5V 

Vin = OV or 10V 
Vo = 13.5V 

Vin = OV or 15V 


-0.14 


Com 


3 


Output High 
(Source) Current 


=~ 
Uv 


” 
uw 
oc 
Lu 
” 
a 
7 
=) 
oS 
> 9 
Qa 
O 


Com -0.16 


4 


Input Current 1 


+ 


Vin = OV or 15V } 04 | 


+1 
Vin = OV or 15V Comm +1 


+ 
Oo 


3 


6 


Three-State lout Max Vin = OV or 15V 
Output Leakage 


+0 

+0 

mr 

#12 
eeam[s pe TT 
Per Unit Load 
NOTES: 


1. Voltages referenced to Vgs. 


2. Reprinted from JEDEC Standard No. 13-B, “JEDEC Standard Specification for Description of B-Series CMOS Devices”. 
3. TLow = -55°C for Military Temperature Range Device, -40°C for Commercial Temperature Device (All Harris Devices). 
4. Tuich = +125°C for Military Temperature Range Device, +85°C for Commercial Temperature Range Device. 


+ 
fo) 
B 


[o>] 


+1 


7.5 


xz oy 3 


_ 
Nh 


¢ For specific technical information on each individual device type, refer to the appropriate data sheet in Harris AnswerFAX. 
See Section 8, “How to use AnswerFAX”, in this selection guide. 5-13 


Family Ratings and Specifications} 


Standardized Absolute Maximum Ratings For B-Series CMOS Integrated Circuits 


DC Supply Voltage, Vpp 


Voltage Reference to Vgg Terminal............. -0.5V to +20V 
Input Voltage, All Inputs ..................6. -0.5V to Vpp +0.5V 
DC Input Current, 


Power Dissipation Per, Pp 
Tp SOF CBO HOTC oscce cc rier ssasasnngeeennses 500mW 
Ta = +100°C to +125°C .. . Derate Linearly at 12mW/°C to 200mW 
Device Dissipation Per Output Transistor 


FOF Ale NOG, c.iseceticssedenenceseratsusdeatenes +10mA For T, = Full Package Temperature Range 

Lead Temperature (During Soldering) CAN PAIGE TESS oc cms veseerace cautawdweeseass ewes 100mW 
At Distance 1/16in. + 1/32in. (1.59mm + 0.79mm) Operating Temperature Range, Ta ............. -55°C to +125°C 
from Case for 10S Max onic icsccadecetvessuacanns +265°C Storage Temperature, Tstg.........--2- eee eee -65°C to +150°C 


CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 


Recommended Operating Conditions 


Supply, Voltage Range 


For T, = Full Package Temperature Range........ +3V to +18V 


TEST | TESTCONDITIONS 


Standardized DC Electrical Specification For B-Series CMOS Integrated Circuits 
rere Vpp 
— -40°C | +85°C | +125°C TYP 


PARAMETERS 


= 


efefetetetetststs}eyefe]=] =] =] espe] 


SYMBOL 
0.25 | 25 0.25 25 


tee eta etst ets 
ee 
cc 


Quiescent Device 
Current 


o 
ho 
oO 


Gates, Inverters 
(Note 1) 


Buffers, Flip- 
Flops, Latches, 
Multi-Level Gates 
(MSI-1 Types) 
(Note 1) 


0, 20 


ho 


= Nh 
oO oO 


Complex Logic 
(MSI-2 Types) 
(Note 1) 


Output Low (Sink) 
Current Min 


oO 
> 


oS 
ak 
oO 
i>) 


on 


. 3 


¢ For specific technical information on each individual device type, refer to the appropriate data sheet in Harris AnswerFAX. 
See Section 8, “How to use AnswerFAX”, in this selection guide. 5.14 


Output High (Source) 
Current, Min 
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Family Ratings and Specifications t 


Standardized DC Electrical Specification For B-Series CMOS Integrated Circuits (Continued) 


TEST CONDITIONS rs 
Vo Vpp 
PARAMETERS SYMBOL (V) 


Output Voltage Low- | Vo, Max 
Level 


Output Voltage 
High-Level 


+ 
nd 
% 
2) 


7 
Ss 


(>) 


Input Low Voltage 


B Types 


UB Types 


Input High Voltage Vin Max 


UB Types 


on 
uy 
oc 
Wl 
o 
co 
S 
o 
> 
ra 
a) 


Input Current 0,1 


Three-State Output — Max 0, 
Leakage Current 


NOTE: 
1. Classifications of Harris CMOS B-Series Types are Shown in Table 1. 


yn ae 


¢ For specific technical information on each individual device type, refer to the appropriate data sheet in Harris AnswerFAX. 
See Section 8, “How to use AnswerFAX”, in this selection guide. 5-15 


Family Ratings and Specifications} 


AC Electrical Specifications Definitions 


ec 
[cuniscongrnwiw dT Td 
a 
a ce 
2 cs 
PULSE WIDTH 
a 
a 
[Reno Tne SovRast Peewee 
THREE-STATE DISABLE DELAY TIMES 

sortevsoriineeiwes de 


NOTES: 
1. By placing a defining Min or Max in front of definition, the limits can change from Min to Max, or vice versa. 


2. Clock input waveform should have a 50% duty cycle and be such as to cause the Outputs to be switching from 10% Vpp to 90% Vpp in 
accordance with the device truth table. 


X 


TABLE 1. CLASSIFICATION OF HARRIS B-SERIES CMOS INTEGRATED CIRCUITS ACCORDING 
TO CIRCUIT COMPLEXITY 


BUFFERS/FLIP-FLOP/ 
LATCHES/MULTI-LEVEL 
GATES/NVERTERS GATES (MSI-1) COMPLEX LOGIC (MSIF-2) 


CD4001B CD4069UB CD4009UB C04093B 
(Note 1) 


¢ For specific technical information on each individual device type, refer to the appropriate data sheet in Harris AnswerFAX. 
See Section 8, “How to use AnswerFAX”, in this selection guide. 5-16 
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TABLE 1. CLASSIFICATION OF HARRIS B-SERIES CMOS INTEGRATED CIRCUITS ACCORDING 
TO CIRCUIT COMPLEXITY (Continued) 


BUFFERS/FLIP-FLOP/ 
LATCHES/MULTI-LEVEL 
GATES/ANVERTERS GATES (MSI-1) COMPLEX LOGIC (MSIF-2) 


CD4077B CD4041UB CD4504B CD4020B CD4089B CD4560B 
(Note 1) 
CD4016B CD4078B CD4042B CD4519B CD4021B CD4094B CD4566B 
(Note 1) 
CD4023B CD4081B CD4043B CD40106B CD4022B CD4097B CD4585B 
(Note 1) 
CD4025B CD4082B CD4044B CD40107B CD4024B CD4099B CD4724B 
(Note 1) 
CD4048B CD40117B CD4047B CD40109B CD4026B CD4508B 
(Note 1) 
CD4066B CD4572UB CD4049UB CD40174B CD4028B CD4510B 
(Note 1) (Note 1) 
CD4068B CD4050B CD40175B CD4029B CD4511B CD40102B 
(Note 1) (Note 1) 


CD4085B CD40257B CD4031B CD4512B CD40103B 
CD4086B CD4033B CD4514B 


CD4034B CD4515B 


CD4035B CD4516B 
CD4040B CD4517B 


CD4045B CD4518B 
(Note 1) 

CD4046B CD4520B 
(Note 1) 


CD4012B 


CD14538B 


CD40100B 


CD40105B 


CD40110B 
(Note 1) 


CD40147B 
CD40160B 


CD40161B 
CD40163B 


CD40192B 


CD4051B CD4521B 
(Note 1) 
CD4052B CD4522B 
(Note 1) 
CD4053B CD4527B 
(Note 1) 
CD4054B CD4529B 
(Note 1) 
NOTE: 


1. Indicates types for which, because of special design requirements, one or more static characteristics differ from the standardized data. 
Refer to data pages on these types for specific differences. 


CD40193B 


CD40194B 
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CD4000B SERIES 


Enhanced Product 


STANDARD IC CIRCUITS PRODUCT FLOW 


Burn-in Time (Note 1) 160 Hours 
Temperature (Note 1) +125°C 


100% BURN-IN 160 HRS AT +125°C OR EQUIVALENT 


Bias Voltage CD4000B 


Differs by Type 
PRODUCT IDENTIFICATION 


SAMPLE 
. ae ayn PARAMETRIC AND 
All Enhanced Product is Identified by a Suffix “X FUNCTIONAL TESTS 
Examples: Standard CD4001BE Enhanced CD4001BEX ae He . 


NOTE: 


1. Or equivalent means equivalent time-temperature /voltage result- 
ing in the same activation energy. 


ENHANCED PRODUCT 


[ ] = PRODUCT STATE OR PROCESS 
ro; = QUALITY ASSURANCE STEP 
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CMOS LOGIC IC 
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Military Grade/High-Reliability Products 


Introduction 


Section 6 contains information on the extensive line of 
CMOS Logic military and aerospace products currently 
available from Harris Semiconductor. These products are 
processed and screened in accordance with military, internal 
and special customer high-reliability specifications to meet 
the demands of modern military, aerospace, and critical 
industrial and scientific applications. Harris high-reliability 
products include a broad complement of products that 
encompass a wide variety of circuit functions and device 
types. 


This section describes the screening levels to which the 
types in each product series are supplied and includes prod- 
uct flow charts, detailed screening procedures, and test lim- 
its that precisely define each level. In addition, a data sheet 
AnswerFAX document list is provided for each product 
series. 


Harris High Reliability Products are offered in the following 
Military grades: 


JAN (Joint Army Navy) 


Registered trademark of the U.S. Government indicating that 
a device is fully compliant to MIL-Il-38535. The Defense Elec- 
tronics Supply Center (DESC) maintains a continuing audit 
of manufacturing compliance. There are two product assur- 
ance classes available for MIL-I-38535 products (Class S 
and B). Devices are defined and identified by their particular 
detail specification or “slash sheet” number issued by DESC 
(e.g. JM38510/05754BEA). The IC manufacturers who are 
qualified to supply products to a particular M38510 slash 
sheet are identified in the Qualified Products List (QPL) 
issued by DESC. 


SMD (Standard Military Drawing) 


The SMD evolved from the DESC drawing program which 
was viewed as a preliminary specification prior to JAN 
approval. SMDs were created to control the proliferation of 
non-standard Source Control Drawings. The Standard Mili- 
tary Drawing provides standardized MIL-STD-833 process- 
ing in conjunction with non-JAN devices as specified in 
paragraph 1.2.1 of MIL-STD-883. These devices are defined 
and identified by their Standard Military Drawing number 
issued by DESC (e.g. 5962-8772401EA). The manufacturers 
qualified to supply a particular SMD device are listed in the 
back of the individual Standard Military Drawing. 


Harris Class B Compliant 


These devices are fully compliant to MIL-STD-883, Class B 
and are identified by the /883 or 3A suffix on the Harris part 
number. The parametric limits for an /883 and 3A data 
sheets are controlled by the manufacturer rather than a gov- 
ernmental agency, and therefore, there may be differences 
in the test methodology and actual limits for “similar” devices 
made by different manufacturers. 


This manufacturer control of the /883 and 3A specifications 
allows the offering of /883-level products long before they 
might become available as MIL-I-38535 or SMD devices. In 
many cases, Harris actually specifies /883 and 3A devices 
with more stringent conditions than those appearing on the 
MIL-I-38535 slash sheet or SMD describing the same 
generic device. Harris recommends using our /883 and 3A 
data sheets as the baseline for new military or aerospace 
source control drawings. 


Harris Class B “Equivalent” 


These devices are processed and tested in a manner equiv- 
alent to the MIL-STD-883 compliant devices. They may not 
be classified as compliant since government standards have 
not been established for processing these types of compo- 
nents (e.g. Ram Modules). The Class B “Equivalent” prod- 
ucts can be identified by the -8, /B, or /3 suffix on the Harris 
part number. 


Non-Standard Product Offerings 


Harris understands the need for customer generated Source 
Control Drawings with non-standard parameter and/or 
screening requirements. A Customer Engineering Depart- 
ment is responsible for efficiently expediting the SCDs 
through a comprehensive review process. Our Customer 
Engineering Group compares the SCD to its closest equiva- 
lent product grade and works closely with the Product Engi- 
neer, Manufacturing Engineer, Design Engineer, or 
applicable individual to compare Harris' screening ability 
against the customer's non-standard requirement(s). For 
products processed to non-standard requirements, a unique 
part number suffix is assigned. 


Harris shares the military's objective to utilize standards wher- 
ever possible. We recommend using our /883 data sheets as 
guidelines for generating new Source Control Drawings. In 
instances where an available military specification or Harris /883 
data sheet is inappropriate, it is Harris' sincerest wish to work 
Closely with the customer in establishing an acceptable pro- 
curement document. For this reason, the customer is 
requested to contact the nearest Harris Sales Office or Repre- 
sentative before finalizing the Source Control Drawing. Harris 
looks forward to working with the customer prior to implemen- 
tation of the formal drawing so that both parties may create a 
mutually acceptable procurement document. 
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High Speed CMOS Logic ICs - HC/HCT Series 


Guide to the Reliability Class and Package of Harris High-Reliability CD54HC/HCT ICs 
CD54HCT0O- =OFF 3A 


SCREENING LEVEL 


3A = Class B, MIL-STD-883 
Compliant 


PACKAGE DESIGNATION 


F = Dual-iIn-Line Ceramic 
(CerDIP) 


Data Sheet AnswerFAX Document Listing 


CMOS LOGIC TTL LOGIC DESCRIPTION 


iple 3-input A ate 


(NOTE 1) 
NUMBER 
OF 
LEADS 


ANSWERFAX 
DOCUMENT 
NUMBER 


SSI 3755 


q 
N 
oO 
N 


CD54HC123F3A | CD54HCT123F3A Dual Retriggerable Monostable Multivibrator 
with Reset 


CD54HC125F3A CD54HCT125F3A Quad Three-State Buffer 
CD54HC126F3A CD54HCT126F3A Quad Three-State Buffer 
CD54HC132F3A CD54HCT132F3A Quad 2-Input NAND Schmitt Trigger 


r - t NAND 
CD54HC11F3A CD54HCT11F3A Tr - t AND Gat 
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High Speed CMOS Logic ICs - HC/HCT Series 


(NOTE 1) 


Data Sheet AnswerFAX Document Listing (Continued) 
NUMBER ANSWERFAX 
OF DOCUMENT 


TYPE NUMBER 
CMOS LOGIC TTL LOGIC DESCRIPTION LEADS |CLASSIFICATION| NUMBER 


CD54HCT151F3A 6 MSI 3782 


CD54HCT160F3A Synchronous BCD Decade Counter 16 
Asynchronous Reset 
CD54HCT161F3A Synchronous 4-Bit Binary Counter 16 
Asynchronous Reset 
CD54HCT162F3A Synchronous BCD Decade Counter 16 MSI 3789 
Synchronous Reset 
Synchronous Reset 
Down Counter 
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CD54HC151F3A 


= 
ce) 


CD54HC153F3A 6 


= 
” 


3783 
CD54HC154F3A 


= 
X 


1 
1 
24 3784 

CD54HC157F3A 16 MSI 3785 

CD54HC158F3A MSI 3786 


CD54HC160F3A MSI 3787 


CD54HC161F3A MSI 3788 


CD54HC162F3A 


CD54HC163F3A 


CD54HCT163F3A Synchronous 4-Bit Binary Counter 16 MSI 3790 


CD54HCT164F3A 8-Bit Serial-In/Parallel-Out Shift Register 14 MSI 3791 


CD54HC164F3A 
CD54HC165F3A 


CD54HC166F3A 3793 


CD54HCT173F3A Quad D-Type Flip-Flop, Three-State 16 MSI 3794 


CD54HCT165F3A 8-Bit Parallel-In/Serial-Out Shift Register MSI! 3792 
CD54HCT166F3A 8-Bit Parallel-In/Serial-Out Shift Register 
CD54HC173F3A 


CD54HC174F3A MSI 3795 


CD54HCT174F3A Hex D-Type Flip-Flop with Reset 


CD54HC175F3A 3796 


CD54HCT175F3A Quad D-Type Flip-Flop with Reset 


Presettable Synchronous BCD Decade 
Up/Dow 


CD54HC190F3A MSI 3797 


/ 
CD54HCT191F3A 16 MSI 3798 
CD54HCT193F3A 16 


3-to-8-Line Decoder/Multiplexer with Address 16 MSI 3804 
Latches 


CD54HCT238F3A 3-to-8-Line Decoder/Demultiplexer 


CD54HCT240F3A Octal Buffer/Line Driver, Three-State 2 
Inverting 


CD54HCT241F3A Octal Buffer/Line Driver, Three-State 2 


CD54HC191F3A 
CD54HC192F3A 
CD54HC193F3A 


= 
” 


3800 
CD54HC194F3A 


= 
Q 


3801 


CD54HC195F3A 3802 


: 
” 


CD54HC221F3A 


= 
” 


CD54HC237F3A 


= =e ee 2 ee =]; =| = Ss a =k 
m Di DI Dm Di Dt D [o> me?) m 
= 
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CD54HC238F3A 3805 


CD54HC240F3A 3806 


3807 


CD54HC243F3A 3808 


CD54HCT243F3A Quad Bus Transceiver, Three-State 
CD54HCT244F3A Octal Buffer/Line Driver, Three-State 


CD54HCT245F3A Octal Bus Transceiver, Three-State 


CD54HC244F3A 3809 


0 

0 

14 

20 

CD54HC245F3A 20 3810 
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TYPE NUMBER 


(NOTE 1) 
ANSWERFAX 


DOCUMENT 


CMOS LOGIC TTL LOGIC NUMBER 


CD54HCT251F3A 


DESCRIPTION 


8-Input Multiplexer, Three-State 
Dual 4-Input Multiplexer, Three-State 


CD54HC573F3A 
CD54HC574F3A 
CD54HC597F3A 
CD54HC640F3A 
CD54HCE646F3A 


CD54HCT573F3A 
CD54HCT574F3A 


Octal Transparent Latch, Three-State 


8 


Octal D-Type Flip-Flop, Three-State 


= 


S 


: 


Bit Shift Register with I/P Latch 3 
CD54HCT640F3A 
CD54HCT646F3A 


CD54HCT670F3A 


Octal Bus Transceiver, Three-State, Inverting 
Octal Bus Transceiver/Register, Three-State 24 


CD54HC670F3A 4 X 4 Register File, Three-State 


[COEsHGRETFSA [CDSAHOTASIFGA [ormpuMutiio Tweesae | re | woot 

cosancassrsa | | bveltrpataiponer TwoeSae [16 | wei | 9812 

evade rputMtiirr, ThewSaie | 76 | MS | se10 

T_-__fevsancrasarsa [ouad2tneto-tno DaaSooam | 1 | MS |e 

Ee 

oxalOTipeFipFepwinResst [20 | wai osi6 

BK Oaareven Pay GoneratoGhecrr | | MS Oat 

EeanraraaderwinFesiGary |__| vi osi8 

eosaicasrran | ___[OahalPrasetotoctom «tvs —«d;SCaTo 

a1 Unvral St Repst TwooSaiw | 20 | Mai a0 

eosavcsseran | ino uniororRegt,Twoe Sato [20 | Ma aaa 

rox Buri Over Troost [1 [| wor | 0003 

Hox Burne bver Toe Sate wena | 16 [wr | 0608 

ust | ees 

eosarcosarsa | - | exBufortne Dine, Thee Sts Ivoing| 78 | __MS) | _—om 

Osa TaeparnttachTweeSaie | 20 | wai? 

Octal D-Type Flip-Flop, Three-State | 20 | ost 3828 

Osta Type FipFopwihOataEnanio | 20 | _wel__| a0 

[= __]ensancrsoorsn [Duaidecadeppe come | ve | wai | se 

Dual Bt Binary Rope Coun +t | aaa 
with Reset 

ia el al 
Inverting 

Octal D-Type Flip-Flop, Three-State, Inverting | 20 | msi | 3a34 

i Octal Buffer/Line Driver, Three-State, at | 
Inverting 

Octal Buffer/Line Driver, Three-State | 20 | msi | ae6 

a Octal Transparent Latch, Three-State, ia MSI 3837 
Inverting 

Octal D-Type Flip-Flop, Three-State, Inverting 20 | MSI 3838 

[COS4HCS7aFSA | CDS4HCTS7AFIA _| | 20 | 

[COs4HCSTaFaA _|CDS4HCTS74FSA _ | 20 

cosaHose7Faa | |e | 

[COS4HC64OF3A | CDS4HCTOAOFSA | 20 

lepsdHoeseraa | CDSAHCTEAGFSA _| [4 

[eDs4HcE7OFSA | CDS4HCTE7OFSA _| zz 
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Data Sheet AnswerFAX Document Listing (Continued) 


nore) 
NUMBER 
OF 
DESCRIPTION LEADS 


CMOS LOGIC TTL LOGIC 


eosarceonaren | -___—‘[DvaltinpaNORGate 

osancaoisrsa | __-___[ Dual +88 Siari/Paralo-Ou ht Rogier 
Outputs 

CSANCAOAF 4 


CD54HC4049F3A pe Hex Inverting HIGH-to-LOW Level Shifter 
CD54HC4050F3A po Hex HIGH-to-LOW Level Shifter 


ANSWERFAX 
DOCUMENT 
NUMBER 


if 


14 
3847 

16 

16 


w 
$ 
foe) 


3849 


16 


MSI 


CD54HC4051F3A |CD54HCT4051F3A {| 8-Channel Analog Multiplexer/Demultiplexer 


CD54HC4052F3A | CD54HCT4052F3A | Dual 4-Channel Analog Multiplexer/ 
Demultiplexer 

CD54HC4053F3A | CD54HCT4053F3A_ | Triple 2-Channel Analog Multiplexer/ 
Demultiplexer 


CD54HC4059F3A | CD54HCT4059F3A_ {| Programmable Divided-by-”N” Counter 24 


CD54HC4060F3A | CD54HCT4060F3A {| 14-Stage Binary Ripple Counter with 
Oscillator 


icossHc4oeersA | Quad Bilateral Switch 14 
7 


3856 


s 
So 


4 

as 6 

CD54HC4351F3A Lo. Analog Multiplexer with Latch 

CD54HC4511F3A pe BCD-to-7-Segment Latch/Decoder/Driver 16 
ae ; 
ae 4 


i 1 
with Input Latches 

Up/Down Counter, Binary 

eosavcraeersa | ——_—‘(auadExtbeNOR 
[__-___|ebsanTsoioarsn [Br Srcvonous BCD Down Counter 
eosancwroersa| ——__—_—|BNBnay Down Gouri 
eosancunwren | ___‘[Hexinverer(Ureufow) 


NOTE: 
1. These lead counts are for dual-in-line packages only. 
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High Speed CMOS Logic ICs - HC/HCT Series 


Guide to SMD and DESC Part Numbers 
5962 - 8XXXX OX X X 


SMD ID NUMBER ef 


(DOES NOT CHANGE) 


DESC AND SMD 
DRAWING NUMBER 


DEVICE TYPE 
(PARAGRAPH 1.2.1 OF SMD/DESC DRAWING) 


PACKAGE OUTLINE 
LETTER = TERMINALS | CASE OUTLINE 
[_o=4 ift 
Se 


LEAD FINISH 
A = SOLDER DIP 


Harris SMD and DESC Parts List, Digital - Logic CD54HC/HCT 


BCD o-Decinal Decoder (0-0) 
Dual Retriggerable Monostable Multivibrator with Reset 
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High Speed CMOS Logic ICs - HC/HCT Series 


Harris SMD and DESC Parts List, Digital - Logic CD54HC/HCT (Continued) 


HARRIS DEVICE DESCRIPTION 
CD54HC125F3A Quad Three-State Buffer 
CD54HC126F3A Quad Three-State Buffer 
CD54HC138F3A 3-to-8-Line Decoder/Demultiplexer, Inverting 
CD54HC139F3A Dual 2-of-4-Line Decoder/Demultiplexer 
CD54HC147F3A 10-to-4-Line Priority Encoder 
CD54HC151F3A 8-Input Multiplexer 
CD54HC153F3A Dual 4-Input Multiplexer 
CD54HC154F3A 4-to-16-Line Decoder/Demultiplexer 
CD54HC157F3A Quad 2-Input Multiplexer 
CD54HC158F3A Quad 2-Input Multiplexer Inverting 
CD54HC160F3A Synchronous BCD Decade Counter, Asynchronous Reset 
CD54HC161F3A Synchronous 4-Bit Binary Counter, Asynchronous Reset 
CD54HC162F3A Synchronous BCD Decade Counter, Synchronous Reset 
CD54HC163F3A Synchronous 4-Bit Binary Counter, Synchronous Reset 
CD54HC164F3A 8-Bit Serial-In/Parallel-Out Shift Register 
CD54HC165F3A 8-Bit Parallel-In/Serial-Out Shift Register 
CD54HC173F3A Quad D-Type Flip-Flop, Three-State 
CD54HC174F3A Hex D-Type Flip-Flop with Reset 
CD54HC175F3A Quad D-Type Flip-Flop with Reset 
CD54HC190F3A Presettable SYN BCD Up/Down Counter 
CD54HC191F3A Synchronous 4-Bit Binary Up/Down Counter 
CD54HC192F3A Synchronous BCD Decade Up/Down Counter 
CD54HC193F3A Synchronous 4-Bit Binary Up/Down Counter 
CD54HC194F3A 4-Bit Bidirectional Universal Shift Register 
CD54HC195F3A 4-Bit Parallel Access Shift Register 
CD54HC221F3A Dual Monostable Multivibrator with Reset 
CD54HC237F3A 3-to-8-Line Decoder with Latch 
CD54HC238F3A 3-to-8-Line Decoder/Demultiplexer 
CD54HC240F3A Octal Buffer/Line Driver, Three-State, Inverting 
CD54HC243F3A Quad Bus Transceiver, Three-State 
CD54HC244F3A Octal Buffer/Line Driver, Three-State 
CD54HC245F3A Octal Bus Transceiver, Three-State 
CD54HC251F3A 8-Input Multiplexer, Three-State 
CD54HC257F3A Quad 2-Input Multiplexer, Three-State 
CD54HC259F3A 8-Bit Addressable Latch 
CD54HC273F3A Octal D-Type Flip-Flop with Reset 
CD54HC280F3A 9-Bit Odd/Even Parity Generator/Checker 
CD54HC283F3A 4-Bit Binary Full Adder with Fast Carry 
CD54HC297F3A Digital Phase-Locked-Loop 
CD54HC299F3A 8-Bit Universal Shift Register, Three-State 
CD54HC365F3A Hex Buffer/Line Driver, Three-State 
CD54HC366F3A Hex Buffer/Line Driver, Three-State, Inverting 
CD54HC367F3A Hex Buffer/Line Driver, Three-State 
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High Speed CMOS Logic ICs - HC/HCT Series 


Harris SMD and DESC Parts List, Digital - Logic CD54HC/HCT (Continued) 


HARRIS DEVICE 
CD54HC368F3A 
CD54HC373F3A 
CD54HC374F3A 
CD54HC377F3A 
CD54HC393F3A 
CD54HC533F3A 
CD54HC534F3A 
CD54HC563F3A 
CD54HC564F3A 
CD54HC573F3A 
CD54HC597F3A 
CD54HC640F3A 
CD54HC646F3A 
CD54HC688F3A 
CD54HC4002F3A 
CD54HC4015F3A 
CD54HC4017F3A 
CD54HC4020F3A 
CD54HC4024F3A 
CD54HC4040F3A 
CD54HC4046AF3A 
CD54HC4049F3A 
CD54HC4050F3A 
CD54HC4052F3A 
CD54HC4053F3A 
CD54HC4059F3A 
CD54HC4060F3A 
CD54HC4066F3A 
CD54HC4075F3A 
CD54HC4511F3A 
CD54HC4520F3A 
CD54HC4538F3A 
CD54HC7266F3A 
CD54HC40103F3A 
CD54HCTOOF3A 
CD54HCT02F3A 
CD54HCTO4F3A 
CD54HCTO8F3A 
CD54HCT10F3A 
CD54HCT11F3A 
CD54HCT14F3A 
CD54HCT27F3A 


MILITARY REFERENCE 
5962-8681201EA 
8407201RA 
8407101RA 
5962-8780701RA 
8410001CA 
5962-8681301RA 
5962-8681401RA 
5962-8606201RA 
5962-8681501RA 
8512801RA 
5962-8681701EA 
5962-8780901RA 
5962-8688501JA 
5962-8681801RA 
8404401CA 
5962-8995301EA 
8601101EA 
8500301EA 
8601201CA 
8500401EA 
5962-8960901EA 
5962-8681901EA 
5962-8682001EA 
5962-8855601EA 
5962-8775401EA 
5962-8944501JA 
5962-8768001EA 
5962-8950701CA 
5962-8772201CA 
5962-8773301EA 
5962-8995401EA 
5962-8688601EA 
8404302CA 
5962-9055301EA 
5962-8683101CA 
5962-8975101CA 
5962-8974701CA 
5962-8688301CA 
5962-8984301CA 
5962-8970901CA 
5962-8689001CA 
5962-8970301CA 
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DESCRIPTION 
Hex Buffer/Line Driver, Three-State, Inverting 
Octal Transparent Latch, Three-State 
Octal D-Type Flip-Flop, Three-State 
Octal D-Type Flip-Flop with Data Enable 
Dual 4-Bit Binary Ripple Counter 
Octal Transparent Latch, Three-State, Inverting 


Octal D-Type Flip-Flop, Three-State, Inverting 
Octal Transparent Latch, Three-State, Inverting 
Octal D-Type Flip-Flop, Three-State, Inverting 
Octal Transparent Latch, Three-State 

8-Bit Shift Register with I/P Latch 

Octal Bus Transceiver, Three-State Inverting 


Octal Bus Transceiver/Register, Three-State 
8-Bit Magnitude Comparator 

Dual 4-Input NOR Gate 

Dual 4-Bit Serial-in/Parallel-Out Shift Register 
Johnson Decade Counter with 10 Decoded Outputs 
14-Stage Binary Ripple Counter 

7-Stage Binary Ripple Counter 

12-Bit Binary Ripple Counter 

Phase-Locked Loop with VCO 

Hex Inverting HIGH-to-LOW Level Shifter 

Hex HIGH-to-LOW Level Shifter 

Dual 4-Channel Analog Multiplexer/Demultiplexer 
Triple 2-Channel Analog Multiplexer/Demultiplexer 
Programmable Divide by “N” Counter 

14-Stage Binary Ripple Counter with Oscillator 
Quad Bilateral Switch 

Triple 3-Input OR Gate 

BCD-to-7 Segment Latch/Decoder/Driver 

Dual 4-Bit Synchronous Binary Counter 

Dual Precision Monostable Multivibrator 

Quad Exclusive NOR 

8-Bit Binary Down Counter 

Quad 2-Input NAND Gate 

Quad 2-input NOR Gate 

Hex Inverter 

Quad 2-Input AND Gate 

Triple 3-Input NAND Gate 

Triple 3-input AND Gate 

Hex Inverting Schmitt Trigger 

Triple 3-Input NOR Gate 
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High Speed CMOS Logic ICs - HC/HCT Series 


Harris SMD and DESC Parts List, Digital - Logic CD54HC/HCT (Continued) 


MILITARY REFERENCE DESCRIPTION 
5962-8974601CA 
5962-8685201CA 
5962-8685301CA 
5962-9075801MEA 
5962-8867201EA 
5962-8984401CA 
5962-9084901MCA 
5962-9070101MEA 
5962-8970201EA 
5962-8970001EA 
5962-9065101MCA 
5962-8984501CA 
8550401EA 
5962-9065201MEA 
5962-9050501MEA 
5962-8670101JA 
5962-9070201MEA 
5962-9070301MEA 
5962-9070501MEA 
5962-8685401EA 
5962-8970701EA 
5962-8970401CA 
5962-8685501EA 
5962-8875901EA 
5962-8974301EA 
5962-8970101EA 
5962-8867101EA 
5962-9084801MEA 
5962-8974501EA 
8550501RA 
8513001RA 
8550601RA 
5962-9052401MEA 
5962-8970501EA 
5962-8970801EA 
5962-8985201EA 
5962-8772501RA 
5962-8943601MRA 
5962-9070601MEA 
5962-8686701RA 
8550701RA 
5962-8976901RA 


HARRIS DEVICE 
CDS54HCT30F3A 
CD54HCT32F3A 
CD54HCT74F3A 
CD54HCT75F3A 
CD54HCT85F3A 
CD54HCT86F3A 
CD54HCT107F3A 
CD54HCT109F3A 
CD54HCT112F3A 
CD54HCT 123F3A 
CD54HCT 126F3A 
CD54HCT132F3A 
CD54HCT138F3A 
CD54HCT151F3A 
CD54HCT153F3A 
CD54HCT 154F3A 
CD54HCT157F3A 
CD54HCT158F3A 
CD54HCT160F3A 
CD54HCT161F3A 
CD54HCT162F3A 
CD54HCT 164F3A 
CD54HCT165F3A 
CD54HCT173F3A 
CD54HCT174F3A 
CD54HCT175F3A 
CD54HCT191F3A 
CD54HCT193F3A 
CD54HCT238F3A 
CD54HCT240F3A 
CD54HCT244F3A 
CD54HCT245F3A 
CD54HCT251F3A 
CD54HCT257F3A 
CD54HCT258F3A 
CD54HCT259F3A 
CD54HCT273F3A 
CD54HCT299F3A 
CD54HCT367F3A 
CD54HCT373F3A 
CD54HCT374F3A 
CD54HCT377F3A 


8-Input NAND 

Quad 2-Input OR Gate 

Dual D Flip-Flop with Set and Reset 

Quad Bistable Transparent Latch 

4-Bit Magnitude Comparator 

Quad 2-Input Exclusive OR Gate 

Dual J-K Flip-Flop with Reset 

Dual J-K Flip-Flop with Set and Reset 

Dual J-K Flip-Flop with Set and Reset 

Dual Retriggerable Monostable Multivibrator with Set and Reset 
Quad Three-State Buffer 

Quad 2-Input NAND Schmitt Trigger 

3-to-8-Line Decoder/Demultiplexer, Inverting 

8-Input Multiplexer 

Dual 4-Input Multiplexer 

4-to-16-LIne Decoder/Demultiplexer 

Quad 2-Input Multiplexer 

Quad 2-Input Multiplexer, Inverting 

Synchronous BCD Decade Counter, Asynchronous Reset 
Synchronous 4-Bit Binary Counter, Asynchronous Reset 
Synchronous BCD Decade Counter, Asynchronous Reset 
8-Bit Serial-In/Parallel-Out Shift Register 

8-Bit Parallel-In/Serial-Out Shift Register 

Quad D-Type Flip-Flop, Three-State 


Hex D-Type Flip-Flop with Reset 

Quad D-Type Flip-Flop with Reset 
Synchronous 4-Bit Binary Up/Down Counter 
Synchronous 4-Bit Binary Up/Down Counter 
3-to-8-Line Decoder/Demultiplexer 

Octal Buffer/Line Driver, Three-State, Inverting 
Octal Buffer/Line Driver, Three-State 


Octal Buffer Transceiver, Three-State 


nia 
2a 
aca 
O< 
andl 
ac i 
qa 
Ey 
16 
=r 


8-Input Multiplexer, Three-State 

Quad 2-Input Multiplexer, Three-State 
Quad 2-Line-to-4-Line Data Selector 

8-Bit Addressable Latch 

Octal D-Type Flip-Flop with Reset 

8-Bit Universal Shift Register, Three-State 
Hex Buffer/Line Driver, Three-State 

Octal Transparent Latch, Three-State 
Octal D-Type Flip-Flop, Three-State 

Octal D-Type Flip-Flop with Data Enable 
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High Speed CMOS Logic ICs - HC/HCT Series 


Harris SMD and DESC Parts List, Digital - Logic CD54HC/HCT (Continued) 


Octal D-Type Flip-Flop, Three-State 

Phase-Lock Loop wih VCO 

8-Channel Analog Multiplexer/Demultiplexer 

Dual 4-Channel Analog Multiplexer/Demultiplexer 

Programmable Divided-by-N Counter 

14-Stage Binary Ripple Counter with Oscillator 

8-Bit Synchronous BCD Down Counter 

Hox inverter (Unbuifored 


Lot Screening Tests Total Lot Screening (X = 100% Testing) 


MIL-STD-883 
SCREENING 
SCREENING TESTS TEST CONDITIONS METHOD | CONDITIONS | LEVEL 3A NOTES 


ASSEMBLY 


PRECONDITIONING 
Stabilization Bake 24 Hrs Min at 200°C | 108 | Dd | i ee 
Es 


Temperature Cycling 

Centrifuge Y, Direction Only 
Fine Leak 

Gross Leak 

TEST AND BURN-IN 

Initial Test 

Static Burn-in Il 

FINAL ELECTRICAL 

DC Electrical +25°C 
-55°C 

+125°C 
+25°C 


120 Hrs at 135°C 


ee el 
a 


NOTES: 


1. Alternate time/temperature regression used per Method 1015. All inputs at Voc; outputs open. 
2. All electrical testing per parameters shown in individual device data sheets. 
3. PDA = 5%, one reburn allowed at 3%. 
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High Speed CMOS Logic ICs - HC/HCT Series 


Product Flow Diagram 


120 HR AT 135°C 


STATIC BURN-IN 
PRECAP INTERNAL VISUAL INSPECTION /883 METHOD 1015 

/883 METHOD 2010B 

STABILIZATION BAKE ‘ nee 
/883 METHOD 1008 

TEMPERATURE CYCLING 
/883 METHOD 1010 
EXTERNAL 
VISUAL 
CONSTANT ACCELERATION ALTERNATE GROUP BIS 
f883 METHOD 2001 PERFORMED PER 
MIL-STD-883, METHOD 5005, 
LEAK TEST FINE AND GROSS ttt 
/883 METHOD 1014 
PREBURN 
ELECTRICALS 


LEVEL 3A 


HARRIS HIGH-RELIABILITY LEVEL 3A 54HC/HCT ICs MIL-STD-883, CLASS B COMPLIANT 


Transistor Count Per Device 


DEVICE TYPE TRANSISTORS 
CD54HCO0F3A 
CD54HC02F3A 
CD54HCO03F3A 
CD54HC04F3A 
CD54HCO08F3A 
CD54HC10F3A 
CD54HC11F3A 
CD54HC14F3A 
CD54HC20F3A 
CD54HC21F3A 
CD54HC27F3A 
CD54HC30F3A 
CD54HC32F3A 
CD54HC42F3A 
CD54HC73F3A 
CD54HC74F3A 
CD54HC75F3A 
CD54HC85F3A - 
CD54HC86F3A 
CD54HC107F3A 
CD54HC109F3A 
CD54HC112F3A 
CD54HC123F3A 
CD54HC125F3A 


DEVICE TYPE TRANSISTORS 


[DEVICE TYPE _| TRANSISTORS 


N 
NO 


“N 
[o>] 


CDS4HC2I7FIA 
CD54HC2SBFSA 


CD54HC240F3A 


Gd 
NO 


w) P 
Q— 
<q =! 
cm 
G< 
E it 
<q 
—— 
AGS 
=r 


>} © 
OTN 


eS eo 
NOT PR 
ook 


CDS4HO36BFIA 
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High Speed CMOS Logic ICs - HC/HCT Series 


Transistor Count Per Device (Continued) 


DEVICE TYPE 
CD54HC373F3A 
CD54HC374F3A 


TRANSISTORS 


218 
0 


—_ 


o>) 


260 


2 


on 


2 


g 


33 
7 
294 
248 


fo») 


CD54HC4024F3A 
CD54HC4040F3A 
CD54HC4046AF3A 
CD54HC4049F3A 
CD54HC4050F3A 
CD54HC4051F3A 
CD54HC4052F3A 
CD54HC4053F3A 
CD54HC4059F3A 
CD54HC4060F3A 
CD54HC4066F3A 
CD54HC4075F3A 
CD54HC4094F3A 
CD54HC4316F3A 
CD54HC4351F3A 
CD54HC4511F3A 
CD54HC4514F3A 
CD54HC4515F3A 
CD54HC4516F3A 
CD54HC4520F3A 
CD54HC4538F3A 
CD54HC7266F3A 
CD54HC40103F3A 
CD54HC40105F3A 
CD54HCU04F3A 
CD54HCTOOF3A 


_ 
oO 


Le) 
> 


OLOPOLOLOLOLOLOLOLOLOsSOLO;JOsIOs;LO;OsIO};O 
TOI SISISISISISISigiSIiSiSIiSisi8igsisis 
SSL/TLS L/Sl Fle f/el zie zjejale 
ee ee ee | ke ae ke bed oF ee ee ee ae ee ee | en ed 
Q1SI SI SiQiSiQiViSliSliSiSIisSiSIiSiSisiSie 
$18] 8] 818/8/2/2/8/ 81813] 8121 2/8/8/ sls 
MO}, +e} He] _ Olas] OlTQlolrNny &]e Oi—io GQ] Ww 

OFNPUMP DN ni ni ni ny ny nym) ai ny mi my ny nim 
TEM TY TY OL OO] WO] WO] WO] WO] WO] dO] WI] @] dO] WI] Gd] & 
STS SS a a] al et ee a ee ee ee ee 


160 
230 


io») 
_ 


2 
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268 
Ff 


_ 
NO 


S 
5 
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72 


DEVICE TYPE 
CD54HCT02F3A 
CD54HCT03F3A 
CD54HCT04F3A 
CD54HCTO8F3A 
CD54HCT10F3A 
CD54HCT11F3A 
CD54HCT14F3A 

54HCT20F3A 


TRANSISTORS 


OF3A 


~“ 
ine) 


224 


g/ 212 


NQNILOLTOLTOLOLOLOLOLOLOLOLOLOLOLOILO 
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5 te) ok ks | ake Po es ek ee 2 a 
SPER RRR REE REREE 
—ajafeafef-| =| ol] ojyl] a] ei aol] @] pl po 
POTMOPLEMO] =| oOlorlroty aia} a2] Mi Ph “Ny 
OTPoflorprmlrorinNni ni ninimni 1) 7 Ni 
a alalelalalsislsisisisisisis 
Piri pri] S| Yi > 


= 


28 
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CD54HCT151F3A 
CD54HCT153F3A 
CD54HCT154F3A 
CD54HCT157F3A 
CD54HCT158F3A 
CD54HCT160F3A 
CD54HCT161F3A 
CD54HCT162F3A 
CD54HCT163F3A 
CD54HCT164F3A 
CD54HCT165F3A 
CD54HCT166F3A 
CD54HCT173F3A 
CD54HCT174F3A 
CD54HCT175F3A 
CD54HCT191F3A 
CD54HCT193F3A 
CD54HCT194F3A 
CD54HCT238F3A 
CD54HCT240F3A 
CD54HCT241F3A 


—s 


26 
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& 


mT] — 
B/S) 5) 8 
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CD54HCT244F3A [| 132 | 


CD54HCT534F3A 


CD54HCT541F3A 
CD54HCT573F3A 
CD54HCT574F3A 
CD54HCT640F3A 
CD54HCTE646F3A 
CD54HCT670F3A 
CD54HCT688F3A 


CD54HCT4017F3A 
CD54HCT4020F3A 


CD54HCT4024F3A 
CD54HCT4040F3A 
CD54HCT4051F3A 
CD54HCT4538F3A 


a ae 
| 
a: cae 
CD54HCT40105F3A 


High Speed CMOS Logic ICs - HC/HCT Seriest 


Absolute Maximum Ratings 


DC Supply Voltage, Voc Power Dissipation Per Package, Pp 
(Voltages Referenced to Ground)............... -0.5 to +7.0V Package F 

DC Input Voltage Range, All Inputs, Viy........-. -0.5 to Voc +0.5V Tee SSC to F100 on vases sede reseereceeeseways 500mW 

DC Output Voltage Range, All Outputs, Voyr ..... -0.5 to Voc +0.5V Ta = +100°C to +125°C ... . Derate Linearly at 8mW/°C to 300mW 

DC Input Diode Current, I\x Operating Temperature Range, T, ............. -55°C to +125°C 
For '¥;< -0.5V oF V) > Vo + OSV wos cccis cee ced wesesanacs +20mA Storage Temperature, Tstg......-- eee ee eeeee -65°C to +150°C 

DC Output Diode Current, lox Lead Temperature (During Soldering) 

FOr Vo <-O.5V OF Vo > Veg + OSV. wis ccsrscctnaswannens +20mA At Distance 1/16in. + 1/32in. (1.59mm + 0.79mm) 

DC Drain Current, Per Output, Io Prom Case For 106 Mak. coc cdecscccacnvedennna een +265°C 
For -0.5V < Vo < Voc + 0.5V Unit Inserted into a PC Board (Min Thickness 1/16in., 1.59mm) 
Sa CE ec cicxesigaesava decavtuasenwenganepnans +25mA with Solder Contacting Lead Tips Only ............. +300°C 
Se CT CN si de cou nye o4s need awe veewsnedeses +35mA 

DC Vcc or Ground Current, loc 
Sr CE os vine Seca oweusednre seu saeneveswd xs +50mA 
Be DG CUE xu cxcinces cos an pense cay eee epsenantye +70MA 


CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 


Recommended Operating Conditions 
For maximum reliability, normal operating conditions should be selected so that operation is always within the following ranges: 


Supply Voltage Range, Voc Operating Temperature, Ty ..........2.0 0000s -55°C to +125°C 
For T, = Full Package Temperature Range Input Rise and Fall Time, te, te 
GOUGH WORE 6 cacn as ecniedng ak eer eRe 2V to 6V is TET ETCCTELCECTCETEURT ETT CTT CTT TT Ee 1000ns Max 
SOSSHel WS is kiss ceveod cus sereew es Gonied 4.5V to 5.5V i 24-65thhe% 50000002 s cae enoddeunersareias 500ns Max 
DC Input or Output Voltage, Vij, Vout... -- +2 eee ee eee 0 to Voc OY scckinekseas veces ves bh odent aes andesoen da we 400ns Max 


Standard DC Electrical Specifications - CD54HC Series 


Non-standard DC Electrical Specifications are included in individual data sheets. 


TEST CONDITIONS 
VIN 
PARAMETERS SYMBOL } (V) 


High Level Input Voltage 


2) 


Ty =+25°C = |T,=-55°C TO +125° 


= < 
S8 


Low Level Input Voltage 


1.35 
(Note 1) 


> 

o 
_~ 
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en 
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Fw 
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Oa 
— 
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High Level Output Voltage CMOS 
Loads 
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Low Level Output Voltage 
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(Note 1) 


Loads 
(Table 1) 


o 
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$¢ For specific technical information on each individual device type, refer to the appropriate data sheet in Harris AnswerFAX. 
See Section 8, “How to use AnswerFAX’”, in this selection guide. 6-15 


High Speed CMOS Logic ICs - HC/HCT Seriest 


Standard DC Electrical Specifications - CD54HC Series (Continued) 
Non-standard DC Electrical Specifications are included in individual data sheets. 


TEST CONDITIONS 
SYMBOL 


(V) 


PARAMETERS 
Input Leakage Current 


Quiescent Supply 
Current 
(Note 2) 


Three-State Leakage Current 
(Note 3) 


NOTES: 
1. These limits are tested 100%. 
2. Listed in individual data sheets. 
3. Individual data sheets will indicate where applicable. 


Standard DC Electrical Specifications - CD54HCT Series 
Non-standard DC Electrical Specifications are included in individual data sheets. 


PARAMETERS 
High Level Input Voltage 


Low Level Input Voltage 


High Level CMOS Loads 
Output Voltage 


TTL Loads 


(Table 1) 


Low Level CMOS Loads 
Output Voltage 


TTL Loads 
(Table 1) 


Input Leakage Current 


$¢ For specific technical information on each individual device type, refer to the appropriate data sheet in Harris AnswerFAX. 
See Section 8, “How to use AnswerFAx”, in this selection guide. 6-16 


High Speed CMOS Logic ICs - HC/HCT Seriest 


Standard DC Electrical Specifications - CD54HCT Series (Continued) 


Non-standard DC Electrical Specifications are included in individual data sheets. 


TEST CONDITIONS A= +25°C 
Vin 
SYMBOL | (V) 


PARAMETERS 


Quiescent Supply 
Current 
(Note 2) 


Three-State Leakage Current 
(Note 3) 


NOTES: 
1. These limits are tested 100%. 
2. Listed in individual data sheets. 
3. Individual data sheets will indicate where applicable. 


Table 1. Standard TTL Output Load Characteristics - CD54HC/HCT Series (Note 1) 


TEST CONDITIONS 
ee ae 
PARAMETERS SYMBOL | TEMP 


CaS oe 


Output High (Source) 
Current, TTL Load 


=e plop 
ad a 
Bid lcd 


Output Low (Sink) 
Current, TTL Load 


High Level Output 
Voltage, TTL Load 


w 
- 
oc a 
O< 
E a 
gq = 
ie a 
= 
=r 


1.35,3.15 | 0.8, 2.0 3.98 
(Note 2) 
1.35,3.15 | 0.8, 2.0 3.70 
(Note 2) 
1.35,3.15 | 0.8, 2.0 3.70 
(Note 2) 
1.35,3.15 | 0.8, 2.0 ar 
1.35,3.15 | 0.8, 2.0 0.40 
(Note 2) 
1.35, 3.15 | 0.8, 2.0 a 
NOTES: 


1. Individual data sheets will indicate the non-standard bus-driver types which will display different TTL output load characteristics. 
2. These limits are tested 100%. 


Low Level Output 
Voltage, TTL Load 


$+ For specific technical information on each individual device type, refer to the appropriate data sheet in Harris AnswerFAX. 
See Section 8, “How to use AnswerFAX”, in this selection guide. 6-17 


Advanced CMOS Logic ICs - AC/ACT Series 


Guide to the Reliability Class and Package of Harris High-Reliability CD54AC/ACT ICs 
CD54ACT00- =F 3A 


SCREENING LEVEL 


3A = Class B, MIL-STD-883 
Compliant 


PACKAGE DESIGNATION 


F = Dual-iIn-Line Ceramic 
(CerDIP) 


Data Sheet AnswerFAX Document Listing 


CMOS COMPATIBLE | TTL COMPATIBLE 
LOGIC LOGIC 
| CERDIP =| ~~ CERDIP_— DESCRIPTION OF LEADS | CLASSIFICATION 


CD54ACO0F3A CD54ACTOOF3A Quad 2-Input NAND Gate 14 
CD54AC02F3A CD54ACT02F3A Quad 2-Input NOR Gate 14 
CD54AC04F3A CD54ACTO4F3A —_—‘| Hex Inverter/Butfer 14 3878 


CD54AC05F3A CD54ACTO5F3A Hex Inverter/Buffer, Open-Drain 14 SSI 3879 
Outputs 


CD54ACO8F3A CD54ACTO8F3A Quad 2-Input AND Gate 14 
po CD54ACT20F3A Dual 4-Input NAND Gate 14 
CD54AC32F3A CD54ACT32F3A Quad 2-Input OR Gate 14 


HARRIS DEVICE PART NUMBER 


AC = CMOS Compatible 
ACT = TTL Compatible 


ANSWERFAX 
DOCUMENT 


NUMBER 


= 


” 
Ly 
& 
co 
ne 


pail 
nN 
jee) 
ié%) 


z 


CD54AC138F3A CD54ACT138F3A 3-to-8-Line Decoder/Demultiplexer, 
Inverting 

CD54AC139F3A CD54ACT139F3A Dual 2-to-4-Line Decoder/ 
Demultiplexer 


| le CD54ACT151F3A 8-Input Multiplexer 
CD54AC153F3A CD54ACT153F3A Dual 4-Input Multiplexer 
CD54AC157F3A | = | Quad 2-Input Multiplexer 16 


CD54AC161F3A CD54ACT161F3A Synchronous 4-Bit Binary Counter, 16 
Asynchronous Reset 

CD54AC163F3A CD54ACT163F3A Synchronous 4-Bit Binary Counter, 16 
Synchronous Reset 

CD54AC164F3A CD54ACT164F3A 8-Bit Serial-In Parallel-Out Shift 14 
Register 


| == «J CDS4ACT174F3A | Hex D-Type Flip-Flop with Reset 


CD54AC191F3A CD54ACT191F3A Synchronous 4-Bit Binary Up/Down 
Counter 
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CD54AC193F3A CD54ACT193F3A Synchronous 4-Bit Binary Up/Down 16 MSI 3897 
Counter 
MSI 3898 


CD54AC240F3A CD54ACT240F3A Octal Buffer/Line Driver, Three-State, 20 
Inverting 


po CD54ACT241F3A Octal-Buffer/Line Driver, Three-State 20 
CD54AC244F3A CD54ACT244F3A Octal-Buffer/Line Driver, Three-State 20 


= 
2) 


CD54AC245F3A CD54ACT245F3A Octal-Bus Transceiver, Three-State 20 MSI 
eS CD54ACT253F3A __| Dual 4-Input Multiplexer, Three-State 16 MSI 
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Advanced CMOS Logic ICs - AC/ACT Series 


Data Sheet AnswerFAX Document Listing (Continued) 


CMOS COMPATIBLE | TTL COMPATIBLE 
LOGIC LOGIC 
[_cerve | ~—SCERDIP_—i DESCRIPTION 
CD54AC257F3A CD54ACT257F3A Quad 2-input Multiplexer, Three-State 


CD54AC273F3A CD54ACT273F3A Octal D-Type Flip-Flop with Reset 


CD54AC280F3A CD54ACT280F3A 9-Bit Odd/Even Parity Generator/ 14 
Checker 


CD54AC283F3A CD54ACT283F3A 4-Bit Full Adder with Fast Carry 


CD54AC299F3A CD54ACT299F3A 8-Bit Universal Shift Register, 
Three-State 
CD54ACT323F3A 8-Bit Universal Shift Register, 
Three-State (with Synchronous Reset) 


CD54AC373F3A CD54ACT373F3A Octal Transparent Latch, Three-State, 
CD54AC374F3A CD54ACT374F3A Octal F Flip-Flop, Three-State 


| 20 

| 20 
CD54ACT533F3A Octal Transparent Latch, Three-State, 

| 20 

| 20 | 

| 20 | 


ANSWERFAX 
DOCUMENT 


NUMBER 
OF LEADS | CLASSIFICATION 


3907 


3908 


CD54AC534F3A CD54ACT534F3A Octal D Flip-Flop, Three-State, 
inverting 
CD54ACT540F3A Octal Buffer/Line Driver, Three-State, 
Inverting 


CD54AC541F3A CD54ACT541F3A Octal Buffer/Line Driver, Three-State 
CD54AC573F3A CD54ACT573F3A Octal Transparent Latch, Three-State 
CD54AC574F3A CD54ACT574F3A Octal D-Type Flip-Flop, Three-State 


CD54ACT623F3A Octal Bus Transceiver, Three-State, 3917 
Non-inverting 


Lot Screening Tests Total Lot Screening (X = 100% Testing) 


MIL-STD-883 SCREENING 
SCREENING TESTS TEST CONDITIONS METHOD | CONDITIONS LEVEL 3A NOTES 


ASSEMBLY 


Precap Visval BC SO GS 


PRECONDITIONING 

[Stablizaion Bake | 24HisMnatzowc [| ie [0 [x [SS 
Temperature Gyoing | _‘10Cyes__——~4f tio co |x | esonsvo 
[Centituge | V, Direction Ony | 2001 | © |x | 000068 
Fineteak «dT SOtC~C~CSCSCS~S ti Pd 
[Grossteak——S<dT SSCS t# |] Cd Cd TT 
TEST AND BURN-IN 


Ck a PC ie SO 
[Stale Bumin (Greut) | oweartaso | ios |e fx | 71 
FINAL ELECTRICAL 
DC Electcal A A A 
a) see ee eee 
[rc -{ - | - | «x | 
A 
femupa SSC TCTC~dY' Cd SCY Xd 


NOTES: 
1. Alternate time/temperature regression used per Method 1015. 
2. All electrical testing per parameters shown in individual device data sheets. 
3. PDA = 5%, one reburn allowed at 3%. 
4. Sample Test performed per Method 5005 of MIL-STD-883. 
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Advanced CMOS Logic ICs - AC/ACT Series 


Product Flow Diagram 


PRECAP INTERNAL VISUAL INSPECTION 120 HR AT 135°C 
/883 METHOD 2010B STATIC BURN-IN 
/883 METHOD 1015 

STABILIZATION BAKE 

/883 METHOD 1008 FINAL ELECTRICALS 
TEMPERATURE CYCLING | GROUPA 
/883 METHOD 1010 
EXTERNAL 
VISUAL 
CONSTANT ACCELERATION ALTERNATE GROUP BIS 

WS3METHOD 2000 = 2 = ff PERFORMED PER 


MIL-STD-883, METHOD 5005, 


LEAK TEST FINE AND GROSS PARA. 3.5.2 
/883 METHOD 1014 


SPA ARD ATTA ARABS 


PREBURN 
ELECTRICALS 
wer ereecenennenne GROUP D 
LEVEL 3A 


HARRIS HIGH-RELIABILITY LEVEL 3A 54AC/ACT ICs (SCREENED TO METHOD 5004 OF MIL-STD-883) 


Transistor Count Per Device 


CD54ACT241F3A 


CD54ACT245F3A 


CD54ACT280F3A 


CD54AC139F3A 124 


CD54AC157F3A 
CD54AC161F3A 


COB4AC 6AFSA 


CD54AC193F3A 


CD54ACTO8F3A 
CD54ACT20F3A 


CD54ACT534F3A 
CD54ACT540F3A 


CD54AC283F3A 
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Advanced CMOS Logic ICs - AC/ACT Seriest 


Absolute Maximum Ratings 


DG Supply Voliage, Veosicscissevccvescacanaen -0.5V to +6.0V 
DC Input Diode Current, |) 

For V, < O5V oF V, > Vee 4 O.5V oo isc scenic vccrneseanans +20mA 
DC Output Diode Current, lox 

For Vo < -0.5V or Vo > Voc UG cane axe connereutadaas +50mA 
DC Output Source or Sink Current, Io 

Per Output Pin, For Vo > -0.5V or Vo < Voc tO SViancvewas +50mA 
DC Voc or Ground Current, log Or Iqnp. 6. eee eee eee +100mA 


For Up to 4 Outputs Per Device, Add t25mA 
for Each Additional Output 


Power Dissipation Per Package, Pp 


Package F 

Ty = 55°C 104100 oo cacccruancnvscnnsnvacscwes 500mW 

Ta = +100°C to +125°C ... . Derate Linearly at 8mW/°C to 300mW 
Operating Temperature Range, Ta ............. -55°C to +125°C 
Storage Temperature, Tstg........-...-ee eee -65°C to +150°C 


Lead Temperature (During Soldering) 
At Distance 1/16in. + 1/32in. (1.59mm + 0.79mm) 


From Case For 10S Max ......... ccc cee cece cence +265°C 
Unit Inserted Into a PC Board Min thickness 1/16in., (1.59mm) 
With Solder Contacting Lead Tips Only............... +300°C 


CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 


Recommended Operating Conditions 


For maximum reliability, normal operating conditions should be selected so that operation is always within the following ranges: 


Supply Voltage Range, Vcc (Note 1) 
For T, = Full Package Temperature Range 


Ald TVOGRE ch candeeseeeeneS en cnnegeaseeasumn 1.5V to 5.5V 
POE TGS 66 eee EKOERW AR KE RLS CREO EER EE REE 4.5V to 5.5V 
DC Input or Output Voltage, Vi, Vo... eee eee eee eee 0 to Voc 


Operating Temperature, Ty ............2.0008- -55°C to +125°C 
Input Rise and Fall Slew Rate, dt/dv 
1L.SV 16 SV (AC TGS) og ci dascecencictwereasvns 50ns/V Max 
SEV 10 6.5V (AC TY06S) «cuscccunsceawnaud secs 20ns/V Max 
4.5V 16 5.5V (AC TYPOS) «cscs vccscneveccseveos 10ns/V Max 


Standard DC Electrical Specifications - CD54AC Series 
Non-standard DC Electrical Specifications are included in the individual data sheets. 


aes 


PARAMETERS 
High Level Input Voltage 


Low Level Input Voltage 


High Level Output Voltage 


Low Level Output Voltage 


Input Leakage Current 
Three-State Leakage Current 
(Note 5) 


| pose 
| pose 


Vin OF Vit 
(Notes 3, 4) 


Voc or GND 


Ms or Vit 
=Voec or 
° GND 


Ta = -55°C TO 
+125°C 


Ty = +25°C 


3.15 


~~ 
E 
° 
-_- 
© 
NO 
— 
-_ 
Ew 
a> ak 
@© 
ns = 
— 


Zz 
_ 
S 
ns 
— 


: 


_ 
> 


3.94 
Note 2 


-_ 
- 
ran 
S : 
oa 
X 


se 

ro) 

<t 
am 
ae os 
oN “s 
nm 
— 


I+ 
=) 
si 


~-~ 
Pa 
° 
—_ 
© 
uw) 

~=— 


Su 
a © 
© tn 
) 
— 


(V) 
15 
ioe 
| 5.5 
p15 
“ets 
| 5.5 | 
15 | 
Leal 
45 | 
a hel 
| 5.5 | 
15 
Lil 
45 | 
ill 
| 5.5 | 


~~ 
Zo 
p=] 
2 
nm ? 
— 


For specific technical information on each individual device type, refer to the appropriate data sheet in Harris AnswerFAX. 


See Section 8, “How to use AnswerFAX”, in this selection guide. 
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Advanced CMOS Logic ICs - AC/ACT Seriest 


Standard DC Electrical Specifications - CD54AC Series (Continued) 
Non-standard DC Electrical Specifications are included in the individual data sheets. 


TEST 
a 


PARAMETERS swwoou| oh 


Quiescent Supply Current Voc or GND 
(Note 6) 
SSI/FF in 


NOTES: 
1. Unless otherwise specified, all voltages are referenced to ground. 
2. These limits are tested 100%. 


3. Test one output at a time for a 1s maximum duration. Measurement is made by forcing current and measuring voltage to minimize power 
dissipation. 


4. Test verifies a minimum transmission-line-drive capability of 75Q for 54AC/ACT Series. 
5. Individual data sheets will indicate where applicable. 
6. Individual data sheets will indicate complexity. 


Standard DC Electrical Specifications - CD54ACT Series 


Non-standard DC electrical specifications are included in the individual data sheets. 


eee 
| eee | Ta = +25°C +125°C 
lo 
PARAMETERS SYMBOL 


High Level Input Voltage a 
Low Level Input Voltage ae 


< 
° 
9) 


High Level Output Voltage | 44 [ - [44 [ - | 
(Note 2 and 4.5 3.94 3.7 
Note 3) (Note 1) a (Note 2) i 
anes 
p04 | 01 


Input Leakage Current Voc or GND 
Three-State Leakage Current (Note 4) Vin OF Vi 


SSI/FF 


=Voc or GND 


35 or GND _f 5.5 
Additional Supply Current per Input Pin, Alec Voc - 2.1 
TTL Inputs High, 1 Unit Load 


NOTES: 


1. These limits are tested 100%. 


2. Test one output at a time for a 1s maximum duration. Measurement is made by forcing current and measuring voltage to minimize power 
dissipation. 


3. Test verifies a minimum transmission-line-drive capability of 75Q for CD54AC/ACT Series. 
4. Individual data sheet will indicate open-drain types. 
5. Individual data sheet will indicate complexity. 


Prerequisite for Switching - AC/ACT 


Refer to the commercial data sheet for the device type of interest. See Section 8, “How to Use AnswerFAX’, in this selection guide. 


(V) 
= 
Low Level Output Voltage Vit or Vin : 
(Note 2 and 45 
Note 3) 
a : 


For specific technical information on each individual device type, refer to the appropriate data sheet in Harris AnswerFAX. 


See Section 8, “How to use AnswerFAX”, in this selection guide. 6-22 


CMOS Logic ICs - 


Features 


The Harris High-Reliability CD4000B Series of high-voltage 
CMOS integrated circuits consists of a broad range of SSI, 
MSI-1, and MSI-2 (LSI) functions from simple gates to com- 
plex counters, registers, and arithmetic circuits. Specific 
design features for CMOS devices and the performance 
advantages of CMOS technology - low power consumption, 
high noise immunity, high speed, high fanout TTL and DTL 
logic compatibility, excellent temperature stability, and fully 
protected inputs and outputs - provide the logic system 
designer with a capability to achieve outstanding perfor- 
mance, high reliability and simplified circuitry in a wide vari- 
ety of equipment designs. 


e 100% Tested for Quiescent Current at 20V 


e Maximum Input Current (Leakage of 1A at 18V Over Full 
Package-Temperature Range; 100nA at 18V at +25°C 


e Standardized Symmetrical Output Characteristics 

e 5V, 10V, and 15V Parametric Ratings 

e Noise Margin (Over Full Package- Temperature Range) 
- 1V at Vpp = 5V 
- 2V at Vpp = 10V 
- 2.5V at Vpp = 15V 


e Meets all requirements of JEDEC Standard No. 13B, 
“Standard Specifications for Description of ‘B’ Series 
CMOS Devices” 


Buffered vs Unbuffered Gates 


The new industry standard establishes a suffix “UB” for 
CMOS products that meet all B-Series specifications except 
that the logical outputs of the devices are not buffered and 
the V;, and Vi, specifications are 20% and 80% of Vpp, 
respectively. See Application Note AN6558, “Understanding 
Buffered and Unbuffered CMOS Characteristics”. See Sec- 
tion 8, “How to Use AnswerFAX”, in this selection guide. The 
suffix “B” defines high voltage buffered output devices in 
which the output “on” impedance is independent of any and 
all valid input logic conditions, both preceding and present. 


Both buffered “B” and unbuffered “UB” versions of the popu- 
lar NOR and NAND gates are supplied to make available to 
designers the advantages of both. The following table briefly 
compares the features of the two versions. 


BUFFERED 
CHARACTERISTIC VERSION “B” 


UNBUFFERED 
VERSION “UB” 


Low 


Noise Immunity/Margin 


Output Impedance and 
Output Transition Time 


Input Capacitance 


CD4000B Series 


Compliance to MIL-STD-883 


Harris CD4000 Series parts are in full compliance with Para- 
graph 1.2.1 of MIL-STD-883. Product is provided to meet the 
requirements of Class B. 


SMD or DESC drawing parts are in full compliance with 
Paragraph 1.2.1 of MIL-STD-883 and meet the SMD or 
DESC drawings. 


Suffix 3A meets Class B requirements. Electrical tests are 
performed to parameters described in the Electrical Specifi- 
cations. 


Harris also provides CD4000 Series parts that meet the 
requirements of MIL-STD-883, Paragraph 1.2.2. This family 
of parts has the following designation. 


Suffix 3 meets most of the requirements of a Class B part as 
described in details presented in the Lot Screening and 
Product Flow tables. 


JAN M38535 CMOS ICs 


The Harris High-Reliability product line also provides 
devices that are manufactured and tested in accordance 
with the MIL-I-38535 (detailed and general) specification, 
which includes methods and procedures of the Military Stan- 
dard MIL-STD-883. 


SCREENING LEVELS FOR STANDARD HARRIS 
HIGH-RELIABILITY CD4000B-SERIES 
INTEGRATED CIRCUITS 


SCREENING PACKAGE 
LEVELS APPLICATION| DESCRIPTION | OPTIONS 
3A | Class B (Full | Mil. and Ind. For devices intend- F 
Compliance) | For example, | ed for use where 
in Airborne maintenance and 


Electronics replacement can 
be performed but 
are difficult and 

expensive. 


File Number 7012 
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CMOS Logic ICs - CD4000B Series 


Product Ordering Information 


HOW TO ORDER HARRIS CD4000B SERIES MIL-I-38510 JAN-QUALIFIED PRODUCT 


oT 0 XX X X X 
J A DETAIL i DEVICE CLASS LEAD FINISH 
QUALIFIED DEVICE NUMBER B =CLASS B A= SOLDER 
C= GOLD 
RADIATION IDENTIFIER DEVICE TYPE WITHIN 
/ = NO RADIATION TESTING DETAIL SPECIFICATION 
PACKAGE OUTLINE 


EXAMPLE 
J T 0 y 52 B A 
J A DETAIL Lo DEVICE CLASS SOLDER 
QUALIFIED DEVICE NUMBER LEAD FINISH 
RADIATION IDENTIFIER DEVICE TYPE WITHIN 14- TERMINAL DIL 
DETAIL SPECIFICATION 
(CD4001B) 


Branding: JAN products are single branded with the MIL-Il-38510 nomenclature. 
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CMOS Logic ICs - CD4000B Series 


Product Ordering Information (Continued) 
HOW TO ORDER SMD AND DESC DRAWING PRODUCT 


5962 XXXXX XX X X 
SMD ID NUMBER DESC AND SMD DEVICE TYPE LEAD FINISH 
(DOES NOT CHANGE) § DRAWINGNUMBER ~— (PARAGRAPH 1.2.1 OF SMD/DESC DRAWING) A= SOLDER 
PACKAGE OUTLINE 


CASE 
LETTER = TERMINALS OUTLINE CONFIGURATION 


SMD EXAMPLE 
5962 90640 01 C A 
SMD ID NUMBER SMD DEVICE TYPE 14- TERMINAL DIL SOLDER 
DRAWING NUMBER 01 = 4016B LEAD FINISH 
FROM DRAWING 


DESC EXAMPLE 


77023 01 E A 
DESC DEVICE TYPE 16 - TERMINAL DIL SOLDER 
DRAWING NUMBER 01 = 4520B LEAD FINISH 
FROM DRAWING 


Branding: SMD/DESC products are double branded with both the Harris nomenclature and SMD/DESC nomenclature. 


w 

HOW TO ORDER HARRIS STANDARD CD4000 SERIES /883 SCREENED PRODUCT ° — 

cma 

Oc 

CD4000B D 3 > o 
| < 

PART NUMBER PACKAGE DESIGNATOR RELIABILITY SCREENING LEVEL = 
CD4000B D = DUAL-IN-LINE METAL SEAL CERAMIC 3A = CLASS B, MIL-STD-883 = © 

K = FLAT PACK 3 = CLASS B, MODIFIED =r 


F = DUAL-IN-LINE FRIT SEAL CERAMIC 


Description of Data Supplied Suffix 3A Harris /883 Full Compliant 


JAN or Class B Product ¢ Processing and Screening Compliance C of C 


° Processing and Screening Compliance C of C * Group A Attribute Summary 


@ Group A Attribute Summary Group B Attribute Summary 


¢ Group C and D Attribute Summary Available Per Request 


at Added Cost 
e Groups C and D Attribute Summary when tests are per- 
formed on product being supplied; or Date of Performance Suffix 3 Harris /883 Non Compliant 


when tests are covered by another type from the same. processing and Screening Compliance C of C 
microcircuit group. 


¢ Group B Attribute Summary 


¢ Group A Attribute Summary 
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CMOS Logic ICs - CD4000B Series 


Product Number Selection Guide 


GENERIC 
PART TYPE 
NUMBER NUMBER CIRCUIT FUNCTION 


CD4000A Dual 3-Input NOR Gate Plus Inverter 
Dual 3-input NOR Gate Plus Inverter 
CD4000UB Dual 3-input NOR Gate Plus Inverter 


4001A CD4001A Quad 2-Input NOR Gate 


4001B CD4001B Quad 2-input NOR Gate 


4001UB CD4001UB Quad 2-Input NOR Gate 


4002A CD4002A Dual 4-input NOR Gate 


4002B CD4002B Dual 4-Input NOR Gate 


4002UB CD4002UB Dual 4-Input NOR Gate 


4006A CD4006A 18-Stage Static Shift Register 


4006B CD4006B 18-Stage Static Shift Register F 


STANDARD NUMBER 
PACKAGE SCREENING OF 
DESIGNATOR LEVELS PINS 


> 


F 


pS 


> 


“ : 
4011A Quad 2-Input NAND Gate 


4011B CD4011B Quad 2-Input NAND Gate 


4011UB CD4011UB Quad 2-Input NAND Gate 


4012A CD4012A Dual 4-input NAND Gate 


> 


F 


_ 
> 


_ 
> 
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CMOS Logic ICs - CD4000B Series 


Product Number Selection Guide (Continued) 
GENERIC 


STANDARD NUMBER 
PACKAGE SCREENING OF 
DESIGNATOR LEVELS PINS 


PART 
NUMBER 


4012B 


NUMBER 
CD4012B 


Dual 4-input NAND Gate 


—_ 
> 


CD4013A Dual “D” Flip-Flop with Set/Reset Capability 


4013B CD4013B Dual “D” Flip-Flop with Set/Reset Capability 


cn 
> 


4014A CD4014A 8-Stage Static Shift Register 


4014B CD4014B 8-Stage Static Shift Register 


4015A CD4015A Dual 4-Stage Static Shift Register 


ro) 
> 


4015B CD4015B Dual 4-Stage Static Shift Register 


CD4016A Quad Bilateral Switch 


CD4016B Quad Bilateral Switch 


4016A 


a 
F 
4016B F 


4017A 


CD4017A Decade Counter/Divider 


Decade Counter/Divider 


4017B CD4017B F 


4018A 
4018B 


4019A CD4019A Quad AND/OR Select Gate 


CD4019B Quad AND/OR Select Gate 
4020A CD4020A 14-Stage Binary Ripple Counter F 


4020B CD4020B 14-Stage Binary Ripple Counter F 


021A CD4021A 8-Stage Static Shift Register 


4021B CD4021B 8-Stage Static Shift Register 


CD4018A Presettable Divide-By “N” Counter 


CD4018B Presettable Divide-By “N” Counter 


nia 
oo 
cm 
Od 
E 
q 
E+ 
436 
=r 


> 


3 


> 


w 
> 
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CMOS Logic ICs - CD4000B Series 


Product Number Selection Guide (Continued) 


GENERIC STANDARD NUMBER 
PART TYPE PACKAGE SCREENING OF 
NUMBER NUMBER CIRCUIT FUNCTION DESIGNATOR LEVELS PINS 


4022A CD4022A Divide-by-8 Counter/Divider 


4022B CD4022B Divide-by-8 Counter/Divider Pe ae 
a 


—_ 


— 
4 > 


4023A CD4023A Triple 3-Input NAND Gate 


4023B CD4023B Triple 3-Input NAND Gate 


4023UB CD4023UB Triple 3-Input NAND Gate 


4024A CD4024A 7-Stage Binary Ripple Counter cr 


4024B CD4024B 7-Stage Binary Ripple Counter 


4025A CD4025A Triple 3-Input NOR Gate PF ULB 


4025B CD4025B Triple 3-Input NOR Gate 


4025UB CD4025UB | Triple3-inputNORGate a a 
4027A CD4027A Dual “J-K” Flip-Flop with Set/Reset Capability | FF j #8 | 


4027B CD4027B Dual “J-K” Flip-Flop with Set/Reset Capability 


4028B CD4028B BCD-to-Decimal Decoder a ae 
4029A CO4029A Presettable Up/Down } Presettable Up/Down Counter | PresettableUp/DownCounter = | lt 


4029B CD4029B Presettable Up/Down Counter 


4030B CD4030B Quad Exclusive-OR Gate 14 
F 


4031A CD4031A } 64-Stage Static Shift Register +--+ 


CD4031B 64-Stage Static Shift Register 
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CMOS Logic ICs - CD4000B Series 


Product Number Selection Guide (Continued) 


GENERIC STANDARD NUMBER 
PART TYPE PACKAGE SCREENING OF 
NUMBER NUMBER CIRCUIT FUNCTION DESIGNATOR LEVELS PINS 


4033B CD4033B Decade Counter/Divider 


4034B CD4034B 8-Stage Static Shift Register 
4035B CD4035B 4-Stage Parallel-In/Parallel-Out Shift Register 


CD4040A 12-Stage Binary Ripple Counter 


4040B CD4040B 12-Stage Binary Ripple Counter 


4041A CD4041A Quad True/Complement Butter rT bp | 28 | 
4041UB CD4041UB Quad True/Complement Buffer ee ae 


4042A CD4042A Quad Clocked “D” Latch 


4042B CD4042B Quad Clocked “D” Latch 


4043B CD4043B Quad NOR R/S Latch (Three-State Outputs) 


CD4043A Quad NOR RS Latch (Three-State Outputs) 


4044A CD4044A Quad NAND R/S Latch (Three-State Outputs) 


4044B C04044B Quad NAND R/S Latch (Three-State Outputs) 


4046A CD4046A Micropower Phase-Locked Loop a a oe 


4046B CD4046B Micropower Phase-Locked Loop ee 


4047B CD4047B Monostable/Astable Multivibrator ee 
4048A CD4048A Multifunctional Expandable 8-Input Gate 
(Three-State Output) 


4048B CD4048B Multifunctional Expandable 8-Input Gate 
— a Re aa 


4049A CD4049A Hex Buffer/Converter (inverting) | Ff | 8 | 
a a ae 


4o49uB | CD4049UB Hex Buffer/Converter (inverting) oe 


4050A CD4050A Hex Buffer/Converter (Non-Inverting) i ae 
ae a ae 


4050B CD4050B Hex Buffer/Converter (Non-Inverting) PF LTB 
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CMOS Logic ICs - CD4000B Series 


Product Number Selection Guide (Continued) 


GENERIC STANDARD NUMBER 
PART TYPE PACKAGE SCREENING 
NUMBER NUMBER CIRCUIT FUNCTION DESIGNATOR LEVELS 


wo 
> 


4051B ~ 


CD4051B 8-Channel Analog Multiplexer/Demultiplexer 
4052B CD4052B 4-Channel Analog Multiplexer/Demultiplexer F 
D, K 
4053B CD4053B Analog Multiplexers/Demultiplexers F 
Triple 2-Channel 


4054B CD4054B 4-Segment Display Driver r 

4056B CD4056B BCD-to-7-Segment Decoder/Driver with 
Strobed-Latch Function 

4059A CD4059A Programmable Divide-by-“N” Counter 

4060A CD4060A 14-Stage Binary Ripple Counter/Divider and 
Oscillator 

4060B CD4060B 14-Stage Binary Ripple Counter/Divider and 
Oscillator 


F 

4063B CD4063B 4-Bit Magnitude Comparator F 
D, K 
4066B CD4066B Quad Bilateral Switch F 


4067B CD4067B 16-Channel Analog Multiplexers/Demultiplexers 
4068B CD4068B 8-Input NAND/AND Gate 


4069UB CD4069UB Hex Inverter F 


wo 
> 


> 


> 


> 


> > 
as 


F 
F 


> 
E 


> 


wail 
fo>) 


> 


4070B CD4070B Quad Exclusive-OR Gate ee 
: 


CD4071B Quad 2-Input OR Gate 
4072B CD4072B Dual 4-Input OR Gate 3A 14 
ee ae ae 
re a ee 


4073B CD4073B Triple 3-Input AND Gate 


o 
x 


3A 


; 
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CMOS Logic ICs - CD4000B Series 


Product Number Selection Guide (Continued) 


GENERIC STANDARD NUMBER 
PART TYPE PACKAGE SCREENING OF 
NUMBER NUMBER CIRCUIT FUNCTION DESIGNATOR LEVELS PINS 


_ 
e~S 


Triple 3-Input OR Gate 


_ 
4076B CD4076B 4-Bit “D” Flip-Flop (Three-State Outputs) 


4077B CD4077B Quad Exclusive-NOR Gate 3 


4078B CD4078B 8-Bit NOT/OR Gate 
4081B CD4081B Quad 2-Input AND Gate F 
a ae 


4082B CD4082B Dual 4-Input AND Gate r F. ji Ff _! 


4085B CD4085B Dual 2-Wide, 2-Input AND/OR/INVERT (AO!) 3A 
_ a ae 
4086B CD4086B Expandable 4-Wide, 2-Input AND/OR/INVERT a a ae 14 
— a ae ae 
4089B CD4089B Binary Rate Multiplier ee a ae 
4093B CD4093B Quad 2-Input NAND Schmitt Trigger 14 
4094B CD4094B 8-Stage Shift-and-Store Bus Register fp 


4095B CD4095B Gated “J-K” Flip-Flop (Non-Inverting) 
4096B CD4096B Gated “J-K” Flip-Flop (inverting and 14 
Non-inverting) 


CD4097B 8-Channel Analog Multiplexer/Demultiplexer Oe ee 


4098B CD4098B Dual Monostable Multivibrator 
4099B CD4099B 8-Bit Addressable Latch 
4502B CD4502B Strobed Hex Inverter/Buffer 
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CMOS Logic ICs - CD4000B Series 


Product Number Selection Guide (Continued) 


GENERIC 


PART 
NUMBER 


4503B 


TYPE 
NUMBER 


CD4503B Hex Buffer (Non-Inverting) 


CD4504B Hex Voltage-Level Shifter for TTL-to-CMOS 
CMOS-to-CMOS Operation 


CD4508B Dual 4-Bit Latch 
CD4510B Presettable 4-Bit BCD Up/Down Counter 


CD4511B BCD-to-7-Segment Latch Decoder/Driver 


CIRCUIT FUNCTION 


4504B 


4508B 
4510B 
4511B 
4512B CD4512B 8-Channel Data Selector (Three-State Output) 
4514B 


CD4514B 4-Bit Latch/4-to-16 Line Decoder (Outputs Low) 


4515B CD4515B 4-Bit Latch/4-to-16 Line Decoder (Outputs Low) 


CD4516B Presettable 4-Bit Binary Up/Down Counter 
CD4517B Dual 64-Bit Shift Register 


4516B 
4517B 


4518B 


CD4518B Dual BCD Up Counter 
CD4520B Dual Binary Up Counter 


CD4527B BCD Rate Multiplier 


CD4532B 8-Input Priority Encoder 
CD4536B Programmable Timer 


CD4541B CMOS Programmable Timer 

CD4555B Dual 1 of 4 Decoder/Demultiplexer 
(Outputs High) 

CD4556B Dual Binary to 1 of 4 Decoder/Demultiplexers 
(Outputs Low) 


CD4585B 4-Bit Magnitude Comparator 
CD4724B 8-Bit Addressable Latch 
CD14538B Dual Precision Monostable Multivibrator 


CD40100B 9-Bit Parity Generator/Checker 


4520B 


4527B 
4532B 


4536B 


4541B 
4555B 


4556B 


4585B 
4724B 
14538B 
40100B 
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CMOS Logic ICs - CD4000B Series 


Product Number Selection Guide (Continued) 


GENERIC 
PART 
NUMBER 


STANDARD NUMBER 
TYPE PACKAGE SCREENING 
NUMBER CIRCUIT FUNCTION DESIGNATOR LEVELS 


CD40102B 
40103B CD40103B Presettable 8-Bit Binary Down Counter F 


40104B CD40104B 4-Bit Bidirectional Universal Shift Register a ae 


40105B CD40105B 4-Bit X 16 Word FiFo Butfer Register 
40106B CD40106B Hex Schmitt Trigger 14 


40107B CD40107B Dual 2-Input NAND Buffer/Driver 14 


40109B CD40109B Quad Low-to-High Voltage Interface 
40116 CD40116 CMOS High Speed 8-Bit Directional 
CMOS/TTL Interface Level Converter 
(GP511 is Rad-Hard Version) 
40160B CD40160B Synchronous Programmable 4-Bit Counter F 
Decade with Asynchronous Clear 
40161B CD40161B Synchronous Programmable 4-Bit Counter 16 
Binary with Asynchronous Clear a ae ae 
40163B CD40163B Synchronous Programmable 4-Bit Counter F 3A 
Binary with Synchronous Clear 
40174B CD40174B Hex “D” Type Flip-Flop 


40192B CD40192B CMOS Look-Ahead Carry Generator 


40193B CD40193B CMOS Presettable Up/Down Counters F 
(Dual Clock with Reset) 


40194B CD40194B 4-Bit Bidirectional Universal Shift Register D, K | | 


40257B CD40257B Quad 2-Line-to-1-Line Data Selector/Multiplexer 
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CMOS Logic ICs - 


CD4000B Series 


MIL-I-38535 to Harris Hi-Rel Types Sorted by JAN Type 


MIL-I 

DESIGNATION 
JM38510/05301BCA 
JM38510/05302BEA 
JM38510/05352BEA 
JM38510/05353BCA 
JM38510/05503BEA 
JM38510/05504BEA 
JM38510/05553BEA 
JM38510/05554BEA 
JM38510/05601BEA 


MIL-I 

DESIGNATION 
JM38510/05001BCA 
JM38510/05003BCA 
JM38510/05051BCA 
JM38510/05052BCA 
JM38510/05053BCA 
JM38510/05101BCA 
JM38510/05102BEA 
JM38510/05151BCA CD4013BFB 
JM38510/05152BEA CD4027BFB 


COMOOTAFS 


SMD or DESC Parts List 


DESC NUMBER PART NUMBER 
772402CA 
770250 
TrOA0eCh 
7aat3Ch 
770600268 
5962-9064001CA 
5962-9055701EA 


NOTE: 
1. Product is dual branded with SMD/DESC and Harris part number. 


P 
CD4011AFB 
CD4023AFB 
CD4011BFB 
CD4012BFB 
CD4023BFB 
CD4013AFB 
CD4027AFB 


MIL-I 

DESIGNATION 
JM38510/05655BCA 
JM38510/05754BEA 
JM38510/05852BCA 
JM38510/17001BCA 
JM38510/17002BCA 
JM38510/17003BCA 


TYPE 
CD4024BFB 
CD4021BFB 
CD4066BFB 
CD4081BFB 
CD4082BFB 
CD4073BFB 
CD4071BFB 
CD4075BFB 
CD4070BFB 

CD4069UBFB 
CD4502BFB 
CD4098BFB 
CD4099BFB 


TYPE 
CD4007AFB 
CD4019AFB 
CD4019BFB 
CD4030BFB 
CD4049AFB 
CD4050AFB 

CD4049UBFB 
CD4050BFB 
CD4017AFB 


JM38510/17101BCA 
JM38510/17103BCA 
JM38510/17203BCA 
JM38510/17401BCA 
JM38510/17403BEA 
JM38510/17504BEA 
JM38510/17601BEA 


Lot Screening Tests 


The Total Lot Screening Table indicates the screening per- 
formed on JAN B, 3 and 3A devices. 3 and 3A are equivalent 
to MIL-STD-883 Class B screens to Method 5004. As shown 
in the Manufacturing and Conformance Testing table, the dif- 
ferences between a 3 and 3A is the lead finish and pellet 
mounting technique. It should be noted that all CD4XXXB- 
Series wafers are manufactured at the Harris JAN certified 
plant in Findlay, Ohio and any JAN type manufactured in the 
U.S. is completely assembled and tested on our JAN-certi- 
fied line. 
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CMOS Logic ICs - CD4000B Series 


Total Lot Screening For High-Reliability CD4000B Series ICs 
PRODUCT 


JAN B, 3, 3A, 
SCREENING TESTS TEST CONDITIONS METHOD AND SMD 


Pre-Cap Visual at Assembly 
PRECONDITIONING 

Stabilization Bake (Optional) 1008 
Temperature Cycle 
Centrifuge 


TEST AND BURN-IN 


Initial Test 


Static Burn-in 2 +135°C Inputs at Vop, 
120 Hours Outputs Open 


Final Elec DC +25°C 


Final Elec DC+125°C 
Final Elec DC -55°C 


Final Elec AC +25°C 


FINAL INSPECTION 


Quality Conformance Inspection 
(Group A) 


100% Visual Inspect 


a 


NOTES: 
1. See individual data bulletins for electrical testing of specific types or JAN Slash Sheets as applicable. 
2. Alternate time/temp regression used per /883 Method 1015. 
3. PDA for 3 and 3A is 5%, one reburn allowed at 3%. 
4. PDA's are based on Group A subgroup 1. 
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CMOS Logic ICs - CD4000B Series 


Product Flow Diagrams 
JAN CLASS B CMOS ICs 
PRECAP INTERNAL 


VISUAL INSPECTION 
/883 METHOD 2010 


STABILITY BAKE 
/883 METHOD 1008 
(OPTIONAL) 


LEAK TEST 
FINE AND GROSS 
/883 METHOD 1014 


PREBURN 
ELECTRICALS 


METHOD 5005 

GROUP A 
EVERY EVERY 
' LOT ‘ 43 WEEKS 


TEMPERATURE 
CYCLING 
/883 METHOD 1010 


120HR AT +135°C 
STATIC BURN - IN 
/883 METHOD 1015 


EXTERNAL VISUAL 
METHOD 2009 


" EVERY 
‘ 26 WEEKS 


CONSTANT 
ACCELERATION 
/883 METHOD 2001 


FINAL 
ELECTRICALS 


. BY PURCHASE 
. ORDER 


Class B Screening Tests 


¢ Precap Visual Inspection 
¢ Stability Bake (Optional) 
e Temperature Cycling 


SMD, DESC, LEVEL 3, AND LEVEL 3A 


PRECAP COND. B 
VISUAL INSPECTION 
METHOD 2010 


STABILITY BAKE 
METHOD 1008 
(OPTIONAL) 


LEAK TEST 


PREBURN 
FINE & GROSS ELECTRICALS 
METHOD 1014 AT + 25°C 
qeeseeeee > 
& 
GROUP A 
METHOD 5005 
. EVERY . EVERY 
‘ LOT ‘ 13WEEKS 


GROUP B 
METHOD 5005 


GROUP C 
METHOD 5005 


¢ Constant Acceleration 
e Fine and Gross Leak Tests 
e Preburn Electrical 


TEMPERATURE 
CYCLING 
METHOD 1010 


120HR AT +135°C 
STATIC BURN - IN 
/883 METHOD 1015 


EXTERNAL VISUAL 
METHOD 2009 


GROUP D 
METHOD 5005 
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e 120 Hour Static Burn-in at +135°C 


e Final Electrical 
e External Visual 


CONSTANT 
ACCELERATION 
METHOD 2001 


FINAL ELECTRICALS 
AT + 25°C, - 55°C 
AND + 125°C 


CMOS Logic ICs - 
Absolute Maximum Ratings 
DC Supply-Voltage Range, Vpp 

(Voltages Referenced to Vsgg Terminal).......... -0.5V to +20V 
Input Voltage Range, All Inputs ............. -0.5V to Vpp +0.5V 
DC Input Current, Any One Input...................0000ee +10mA 
Operating Temperature Range, T, 

Package Types D, F,K ..........cccceecees -55°C to +125°C 
Storage Temperature Range, Tstg.........--.- ~65°C to +150°C 
Lead Temperature (During Soldering) ‘ 

At Distance 1/16in. + 1/32in. (1.59mm + 0.79mm) 

From Case for 10s Maximum ..............00 00 eeee +265°C 


CD4000B Series 

Reliability Information 

Thermal Resistance Bia Bic 
Package Types DandF................ 83.3°C/\W =. 28°C /W 
Package TYP KK. « .s<seseccvensteanenes 83.3°C/\W =. 22°C /W 


Maximum Power Dissipation Per Package, Pp 
For T, = -55°C to +100°C, 


Pecwaoe (0e8 0. Bi séisscdnees senerevecdcewe ys 500mW 
For Ty = +100°C to +125°C, 
Package Types D,F,K...... Derate Linearly at 12mW/C to 200mW 


Device Dissipation Per Output Transistor 
T, = Full Package Temperature Range 
Al POGKS0S TV0G6 aes csuee sacra dake eigenen ee maw de 100mW 


CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 


Recommended Operating Conditions 


For maximum reliability, normal operating conditions should be selected so that operation is always within the following ranges: 


Supply Voltage Range 
For T, = Full Package Temperature Range........... 3V to 18V 


Device Classification for Leakage Current 


The table below classifies the levels of device leakage as SSI, MSI-1 and MSI-2. In order to determine the limits which apply 
to specific device type, consult the Standard DC Electrical Specifications table. 


Classification According To Circuit Complexity 


BUFFERS/FLIP-FLOPS/ 
LATCHES/MULTILEVEL 
GATES (MSI-1) 


CD4009UB (Note 1) CD4085B 
CD4010B (Note 1) CD4086B 
CD4013B 


GATES/ANVERTERS (SSI) 
CD4025B 
CD4025UB 
CD4048B 

CD4095B 

CD4096B 

CD4098B 


CD4066B (Note 1) |}CD4019B 
CD4068B 
CD4069UB 
CD4071B 
CD4072B 
CD4073B 
CD4075B 


CD4027B 
CD4030B 


CD4042B 
CD4043B 
CD4044B 
CD4078B CD4047B 
CD4081B 
CD4082B CD4050B (Note 1) 
CD4070B 


CD4077B 


CD40174B 
CD40175B 
CD40257B 


NOTE: 


CD4093B (Note 1) |CD4014B 


CD4041UB (Note 1) CD4502B (Note 1) |CD4020B 
CD4503B (Note 1) |CD4021B 
CD4504B (Note 1) |CD4022B 
CD40106B (Note 1) /CD4024B 
CD40107B (Note 1) |}CD4028B 
CD4049UB (Note 1) CD40109B (Note 1) |CD4029B 


COMPLEX LOGIC (MSI-2) 
CD4056B (Note 1) CD4541B 
CD4060B CD4555B 
CD4063B CD4556B 

CD4015B (Note 1) CD4067B (Note 1) CD4585B 

CD4017B CD4076B CD4724B 

CD4018B CD4089B CD14538B 

CD4094B CD40100B 

CD4097B (Note 1) CD40101B 

CD4099B CD40102B 

CD4508B CD40103B 

CD4510B CD40104B 

CD4511B (Note 1) CD40105B 

CD40108B 

CD40116 (Note 1) 

CD40160B 

CD40161B 

CD40163B 

CD40192B 

CD40193B 

CD40194B 


CD4006B 
CD4008B 


CD4031B (Note 1) CD4512B 
CD4033B CD4514B 
CD4034B CD4515B 
CD4035B CD4516B 
CD4040B CD4517B 
CD4046B (Note 1) CD4518B 
CD4051B (Note 1) CD4520B 
CD4052B (Note 1) CD4527B 
CD4053B (Note 1) CD4532B 
CD4054B (Note 1) CD4536B 


1. Indicates type for which, because of design requirements, one or more DC Specifications differ from the standardized data. 
These differences are defined in separate DC Electrical Specifications table. 
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CMOS Logic ICs - CD4000B Series 
DC Electrical Specifications - Standard “B” Series Devices 


For all CD4000B Series Standard Output CMOS Devices. Parameters are 100% Tested Unless Otherwise Specified. 


PARAMETERS 


Functional Test (Notes 1 and 2) 


Quiescent Device SSI Types 
Current lpp (Note 3) 
See Classification 

Table 


(Note 3 and 


(Note 3) 


Output Low Drive Current, lo, Min 


Output High Drive Current, lo Min 
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CMOS Logic ICs - CD4000B Series 


DC Electrical Specifications - Standard “B” Series Devices (Continued) 
For all CD4000B Series Standard Output CMOS Devices. Parameters are 100% Tested Unless Otherwise Specified. 


Output Voltage Low-Level, Vo, Max 0.05 Vv 


0.05 0.05 0.05 V 
(Note 2) (Note 2) (Note 2) 


Output Voltage High-Level, Vo, Min 


Input Low Voltage Buffered (B) p45 | | 
Vit Max 


Unbuffered 


nh 


Input High Voltage § Buffered (B) § 0.5, 4.5 re 
Vin Min 


1 
(Note 2) 


5 


Unbuffered 


> 


1.5, 12.5 
13.5 
Input Current lin 0, 20 20 +0.1 
(Note 3) 
Three-State Output Leakage +0.4 
Current, loyz (Note 3 and Note 5) 


NOTES: 
1. At+25°C Vin =0-20V, Vop = 20V; +1 25°C Vin = 0 -18V, Vop = 18V; and at -55°C Vin =0-3V, Vpp = SV. 
2. These parameters are controlled via design or process parameters and are not directly tested. These parameters are characterized upon 
initial design release and upon design changes which would affect these characteristics. 


3. At-55°C, test is performed with Vpp of 18V. 
4. CD4047B - Maximum DC supply voltage Vpp is 13V for radiation hardened version of this type when operating with RC network. 
5. For applicable devices only. 


= 
> 


= 
> 
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CMOS Logic ICs - CD4000B Series 


Non-Standard DC Electrical standard outputs or special parameters. This table shows 
if; . the 100% electrical tests that are performed on these spe- 
Sp ecifications cialized devices. These tests take the place of corresponding 
The table below indicates all devices which are considered parameters in the Standard Electrical Specifications table. 
to be non-standard. Non-standard devices are types such as__ For the types listed with Roy tests, drive current and output 
bilateral switches (CD4066B), multiplexers (CD4051B), spe- voltage tests should be deleted from the Standard Electrical 
cial sink or source currents (CD4049UB, CD4050B) and Specifications table. 
open drain buffer/drivers (CD40107B) which exhibit non- 


Non-Standard DC Electrical Specifications “B” Series Devices 


TEST CONDITIONS 


CD4009UB, CD4010B 


Output Low Drive Current, Io, Min 
(Note 2) 


+25°C +125°C 


< 
is] 
5 


A 


3 


> 
63] 
|e 


~~~ 
S 
nm 
of 
—s 
— 


S| S| © 
8{ S| a 


3.75 al mA 
(Note 1) 

10.0 8 mA 
(Note 1) 

16.0 mA 


A 


S 
ho 


Output High Drive Current, loy Min 
(Note 2) 


© 
ror) 


mA 


on 
3 
> 


CD4016B 


Control Input Voltage Low, V,, Max 
(Note 2) 


0.7 0.4 
(Note 1) | (Note 1) 


< 


Vis = Vss, Vos = Vop 
Vis = Von: Vos = Vss 
Iligl < 10pA 


Note 


et 


) oO 
wo co 
—_ 
~_— 
= 
oo 
o> 
u Jl 
~_ 


° 
N 


0.7 0.4 
(Note 1) | (Note 1) 


< 


(Note 1) 


3.5 3.5 
(Note 1) | (Note 1) 


7.0 


11.0 11.0 
(Note 1) | (Note 1) 


10 600 
(Note 1) 


1870 
(Note 1) 


an 
on 
< 


Zu 
re 
eo 


Control Input Voltage High, Vy, Min 


(Note 2) (Note 1) 


10 


N 
oO 
N 
oO 


On-State Resistance, Roy Max 660 960 Q 
R. = 10K Returned to Vpp - Vss/2 


(Note 2) 


Vis = Vop OF Vss 
Vis = 4.75 or 5.75 
Vis = Vop OF Vss 
Vis = 7.25 or 7.75 


400 600 Q 
(Note 1) | (Note 1) 


850 1230 
(Note 1) | (Note 1) 


> 
3128 

=< O 
a}? o 

—_ 


= 
28 
7s 
~ 
> 
23 
4. 
~— 


-_— 
i= 
°o 
a 
ce) 

-— 
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CMOS Logic ICs - CD4000B Series 


Non-Standard DC Electrical Specifications “B” Series Devices (Continued) 


TEST CONDITIONS +25°C +125°C 


. 
< 
fe 
< 
8 


PARAMETERS 


CD4031B 


3 


Output Low Drive Current, Io, Min 
Q 
(Note 2) 


| 
> 


oO 


3 
> 


0, 15 


fo) 
bp 
3 
> 


0,2’, Cip 
(Note 2) 


3 
> 


a 
> 


Output High Drive Current, lo, Min 
Q, Q, Q’, Cip 
(Note 2) 


| 


~ ‘ 
ror) 


nm 
bh 
eS, 
> 


CD4041UB 


BS 
Lop) 


= 


BL & 
ron) ho rm 
= 


ro) 
> 


Output Low Drive Current, Io, Min 
(Note 2) 


° 
h 


s 
> 


0, 15 


Output High Drive Current, Ioy4 Min 
(Note 2) 


> 
= 
ie) 


3 
> 


-8.4 -6.4 


WP 
Q— 
<q = 
cm 
Od 
E 
qf 
— 
a6 
=r 


= 
> 


0, 10 


- -_- 
z Zz 
So. o & 
ou © 
ak he 
— — 


@ 
3 
> 


> > 


-24 -19 


CD4046B 


Zener Diode Voltage (Vz) lz = 50pA 
(Note 3) 


oO 


A 


a 


Quiescent Leakage, Phase Comparator 
Pin 14 Open, Pin 5 = Vpp 
(Note 3) 


» 
ro) 


(Note 1) (Note 1) 
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CMOS Logic ICs - CD4000B Series 


Non-Standard DC Electrical Specifications “B” Series Devices (Continued) 


TEST CONDITIONS +25°C +125°C 


~ =) nN 
oo S oa 
3 


a 
< 
S) 


PARAMETERS 


CD4046B (Continued) 


Quiescent Leakage, Phase Comparator 
Pin 14= Vss or Vop: Pin 5= Voo 
(Note 3) 


> 
=) 


160 
(Note 1) 


So 
no 
oO 


oPPr LE 


CD4049UB, CD4050B 


b 
~ 
ron) 


Output Low Drive Current, lo, Min 
(Note 2) 


a 
°o 
3 
> 


=| 


> > > > 


fo») 


Output High Drive Current, lo, Min 
(Note 2) 


mA 


t 
ak 
© 


~~ 
ra 
no 
o> 
—_ 
~_— 


D 
i=) 
> 


CD4051B, CD4052B, CD4053B, CD4067B, CD4097B 


=~ 
ro) 


4.0 4.0 
(Note 1) | (Note 1) 


ON-State Resistance, Roy Max R, = 10K Returned to 800 1050 1300 Q 
(Note 3) Vop - Vss/2 (Note 1) (Note 1) | (Note 1) 
Vis = Vss '0 Vop 310 400 500 Q 
(Note 1) (Note 1) | (Note 1) 
200 240 320 
(Note 1) (Note 1) | (Note 1) 
Input Voltage Low, Vj, Max 1.5 1.5 1.5 
(Note 2) (Note 1) (Note 1) | (Note 1) 


(Note 1) 


3.5 3.5 
(Note 1) | (Note 1) 


7.0 7.0 


15 11.0 11.0 
(Note 1) | (Note 1) 


a 
ro, 


Input Voltage High, Vj4 Min 
(Note 2) 


Vee = Vss 
Ri = 1Kto Vss 
Iligl < QHA 


(Note 1) 


= 
_— 
oO 
< 


N 
Oo 


Off Channel Leakage Current +100 +100 +1000 nA 
Any Channel Off Max (Note 1) (Note 1) | (Note 1) 

(Note 3) 

Off Channel Leakage Current 18 +100 +100 +1000 

All Channels (Common Qut/In) Off Max (Note 1) (Note 1) } (Note 1) 

(Note 3) 
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CMOS Logic ICs - CD4000B Series 


Non-Standard DC Electrical Specifications “B” Series Devices (Continued) 


TEST CONDITIONS } 55°C +25°C 
PARAMETERS 


+125°C 


EERE 


CD4054B, CD4056B 

Output Low (Sink) 4.5 0.98 0.8 

Current, lo, (Note 1) 

Note 2 

nee) 0.8 
(Note 1) 


~~ 
ie 
ow 
Oo ©o 
a 
— 


2 
on 
< 


3.5 3.5 
(Note 1) | (Note 1) 


7.0 7.0 


11.0 11.0 
(Note 1) | (Note 1) 


+100 


(Note 1) 


_ 
_ 
Oo 
< 


Control Input Voltage High, Viy¢ Min 
(Note 2) 


Input/Output Leakage Current (Switch Off) 
Effective Off Resistance Vo = Vsg (Note 3) 


H# 

one 
N 
oO 
< 


I+ 
_ 
oO 
8 
= 


Output High (Source) -0.45 
Current, low (Note 1) 
(Note 2) 0.45 ak 
(Note 1) 
-1.5 
(Note 1) 
CD4066B 
On-State Resistance, Roy Max R, = 10K Returned to 800 1050 1300 
(Note 3) Vop - Vss/2 (Note 1) (Note 1) | (Note 1) 
Vis = Vss '0 Vop 310 400 550 
(Note 1) (Note 1) | (Note 1) 
200 240 320 Q 
(Note 1) (Note 1) | (Note 1) 
Control Input Voltage Low, Vi¢ Max Vis = Vss, Vos = Von, 1.0 1.0 1.0 Vv 
(Note 2) Vis = Vop, Vos = Vss (Note 1) (Note 1) (Note 1) 
nal pio | 20 | = | 20 | 20 |] 
V 
2.0 2.0 2.0 V 
(Note 1) (Note 1) | (Note 1) 
tal 


CD4093B 


Positive Trigger (Note 4) 2.2 2.2 ape? 4 V 
Threshold Voltage (Note 1) | (Note 1) (Note 1) 
N 
mee Note) 
(Note 4) 6.8 6.8 6.8 
(Note 1) | (Note 1) (Note 1) 
2.6 2.6 2.6 V 


(Note 5) 
(Note 5) 


(Note 1) | (Note 1) (Note 1) 
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CMOS Logic ICs - CD4000B Series 


Non-Standard DC Electrical Specifications “B” Series Devices (Continued) 


TEST CONDITIONS ) 55°C | +125°C 
Vop Ea wax ES 


3. 3.6 3. V 
(Note 1) (Note 1) | (Note 1) 
0 [a 
10.8 10.8 10.8 
(Note 1) (Note 1) | (Note 1) 
4 4 4 
(Note 1) (Note 1) | (Note 1) 
4 


6 
Ele | 82 | 22 


PARAMETERS 


. 


CD4093B (Continued) 


Positive Trigger (Note 4) 
Threshold Voltage 


(Note 3) 


(Note 4) 
(Note 4) 


(Note 5) 


(Note 5) 
(Note 5) 
(Note 4) 


Negative Trigger 
Threshold Voltage 
(Note 3) 


(eo) 
—_- 
© 


<a 
Ter [| er [er 


0 0.9 0 
(Note 1) | (Note 1) (Note 1) 


(Note 4) 
(Note 4) 


4 4 
(Note 1) | (Note 1) (Note 1) 
1 


1 F 
(Note 1) | (Note 1) 
3. 


6 

1 
9 
4 
8 
4 
3.2 
3 
6 


_ 
> 


(Note 5) 


ow 
> 


(Note 5) 
(Note 5) 
(Note 4) 


1 
12.f 
ae 
= 
2.8 2 
4 
z 


2 
(Note 1) 


(Note 4) 
(Note 4) 


N 
oS 


9 
52 | 52 | 
7 cr 
(Note 1) (Note 1) | (Note 1) 
; 2 


(Note 5) 


3 3 
(Note 1) (Note 1) | (Note 1) 


4 
4 

| 66 | 66 
| 98 | | 96 | 96 
waefoen| [sen 
a 

cof 7 
so] © Josten 
(Note 1) 
pe 


1 
8 
3 


Hysteresis Voltage (Note 4) 


(Note 3) 


(Note 4) 
(Note 4) 


13 : 
0.3 0. 
(Note 1) | (Note 1) 


_ 
m 


(Note 1) 


oO 
io) 


(Note 5) 


_ 
ine) 


(Note 5 


V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
(Note 5) V 
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CMOS Logic ICs - CD4000B Series 


Non-Standard DC Electrical Specifications “B” Series Devices (Continued) 


1 


PARAMETERS 


CD4093B (Continued) 


_ 
oO 


Hysteresis Voltage (Note 4) 


(Note 3) 


Vu Max 
(Note 1) 


Note 4 
(Note 4) 


etalecal 


-_-~ 


(Note 1) 


— 
s|i-|s 


(Note 2) 


(Note 1) ieee 1) iat 1) 


Nise 1) ee 
ae 


CMOS-CMOS 


(Note 1) 
CMOS-CMOS 
CMOS-CMOS 


“fe 


—. 


1 


1o4) 


(Note 5) 1.6 
(Note 1) as 1) ae 1) 
(Notes) | 10 | 34 | i ee 
(Notes) | 15 | 8 ps | s |v | 
CD4502B 
Output Low Drive Current, lo, Min 0.4 3.06 
(Note 2) (Note 1) 
7.8 
(Note 1) 
20.4 
(Note 1) 
CD4503B 
Output Low Drive Current, lo, Min 2.1 
(Note 2) (Note 1) 
5.5 
(Note 1) 
16.1 
(Note 1) 
Output High Drive Current, lo, Min -1.2 -1.02 
(Note 2) (Note 1) 
-4.8 
(Note 1) 
-2.6 
(Note 1) 
13.5 15 -8.2 -6.8 
(Note 1) 
CD4504B 
Vec 
Input Low Voltage TTL-CMOS 
Vi, M 
alae TTL-CMOS 0.8 aa 


_ 
oO 


_ 
oO 


(Note 1) 
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CMOS Logic ICs - CD4000B Series 


Non-Standard DC Electrical Specifications “B” Series Devices (Continued) 


TEST CONDITIONS -55°C +25°C 
PARAMETERS Vv Vin Vou 


CD4504B (Continued) 


+125°C 


z= 
= 
on 


a 


TTL-CMOS 
TTL-CMOS 


| 


15 2 2 
(Note 1) | (Note 1) 


3.5 ‘ 
(Note 1) | (Note 1) 


CMOS-CMOS 


O 
= 
O 
1@9) 
O 
= 
O 
” 


fe 


7 
(Note 1) | (Note 1) 


N 


© 
on 


CMOS-CMOS 


Output Voltage High-Level, Voy, Min 5 p 4 | | a 4.2 
“es 9 | | 
14 14.1 14.2 


(Note 1) | (Note 1) 


p-S 
_ 


wo . 
ph 


Output Drive Voltage High 
Level, Voy Min 
(Note 3) 


(Note 1) 


a 


ea 
an 


4 


Output Drive Voltage High 
Level, Voy Min 
(Note 3) 


8 


8.7 


ips) 
=) 


MN 
on 


Output Drive Voltage High 14.0 14.10 
Level, Voy Min 


(Note 3) 


=k 
on 


—s 


- 

a 

Sm oo 
. Ooo es 

—, 

— 


4 


=k 
on 
So 


iye) 
oO 


13.75 13.70 
(Note 1) 
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CMOS Logic ICs - CD4000B Series 


Non-Standard DC Electrical Specifications “B” Series Devices (Continued) 


TEST CONDITIONS 
PARAMETERS 


+25°C +125°C 


a 
< 
fe 
< 
= 


CD4541B 
Output Low Drive Current, lo, Min 0.4 1.55 mA 
(Note 2) (Note 1) 
4.0 mA 
(Note 1) 
10.0 Fes mA 
(Note 1) 
Output High Drive Current, Io Min -1.55 mA 
(Note 2) (Note 1) 
-5.0 mA 
(Note 1) 
-4.0 mA 
(Note 1) 
-10.0 -7.2 mA 
(Note 1) 


CD40106B 


Positive Trigger Threshold Vp Min 2.2 22 2.2 V 
Voltage (Note 1) | (Note 1) (Note 1) 
N 
(Note 3) 4.6 4.6 4.6 V 
(Note 1) | (Note 1) (Note 1) 
6.8 6.8 6.8 V 
(Note 1) | (Note 1) (Note 1) 


3.6 3.6 
(Note 1) | (Note 1) 


Fo 
(Note 1) | (Note 1) 


10.8 10.8 
(Note 1) | (Note 1) 


oad 
ro) 
< 


N 
_ 


(Note 1) 


ak 
“he 
aa 
< 


0 
(Note 1) 


10.8 
(Note 1) 


0.9 0.9 
(Note 1) J (Note 1) 


25 2.5 
(Note 1) | (Note 1) 


4 4 
(Note 1) | (Note 1) 


< 


rs 
0) 


Negative Trigger 
Threshold Voltage 
(Note 3) 


(Note 1) 


(Note 1) 


2.8 2.8 
(Note 1) | (Note 1) 


5.2 5.2 
(Note 1) | (Note 1) 


7.4 7.4 
(Note 1) | (Note 1) 


< 


(Note 1) 


< 


Zw 
215 Gq 


(Note 1) 


on 
De) 


_ 
< 


(Note 1) 


0.3 0.3 
(Note 1) | (Note 1) 


1.2 12 
(Note 1) | (Note 1) 


15 1.6 1.6 
(Note 1) | (Note 1) 


= 
w 
< 


Hysteresis Voltage 
(Note 3) 


(Note 1) 


12 
(Note 1) 


1.6 
(Note 1) 


< 


rh 
© 
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CMOS Logic ICs - CD4000B Series 


Non-Standard DC Electrical Specifications “B” Series Devices (Continued) 


<a 1) Ps 1) 


50 
(Note 1) 
NO INTERNAL PULL-UP DEVICE 


TEST CONDITIONS 


PARAMETERS 


CD40106B (Continued) 


= 
ro) 


Hysteresis Voltage 
(Note 3) 


i 


EEEEE EEE 


(Note 1) ms 1) 


(Note 1) 


oo 
> 


CD40107B 


Output Low Current, Ip, Min 
(Note 2) 


~~ -_~ 
eo. 
warty 
SsRkIS Oo 
—_ —_ 
— — 


Z 
2 
© 
= 


Output High Current, loy Min 
(Note 2) 


Input Low Voltage, V;, Max 
(Note 2 and Note 6) 


> 
on 


ce ee oe 
~—ieeale mol local” 
Ze (Not V) 


3.5 
fie 1) (Note 1) 


Input High Voltage Vj), Max 
(Notes 2 and 6) 


CD40109B 


Input Low Voltage, V;, Max 
(Note 2) 


Voc 


Oo 


1.5, 13.5 


Input High Voltage, Vj, Max 
(Note 2) 


Pitta 1) Nice 1) neta 1) 
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CMOS Logic ICs - CD4000B Series 


Non-Standard DC Electrical Specifications “B” Series Devices (Continued) 


TEST CONDITIONS +25°C +125°C 


CD40116 
Quiescent Current (Note 3) Enable = 1 
From Vpp Supply Ipp Max Enable = 0 Pi 1) lake 1) fee 1) 


red 1) es 1) 


100 200 
(Note 1) | (Note 1) 


From Voc Supply leg Max 
an 1) 


100 
(Note 1) 


DATA FLOW - CMOS INPUTS TO TTL OUTPUTS 


Input Current, I), (Note 2) Vin = 0, 12V +60 +60 +60 
(Note 1) (Note 1) | (Note 1) 


Output Current (Note 2) Von = 3V, Vip = 2V -7.5 
(Note 1) figs 1) Bing 1) 


Vo = 0.4V, Vin = 10V 
fits 1) es 1) lise 1) 
TTL Three-State Leakage Current, Ioy7 Max | Enable = 0 +100 +100 
(Note 2) (Note 1) ie e 1) | (Note 1) 


DATA FLOW - TTLINPUTS TO CMOS OUTPUTS 


Input Current (Note 2) Any TTL Input -600 -500 -500 
Vit = 0 to 0.7V (Note 1) (Note 1) | (Note 1) 
Vin = 2.3V 
es -350 -350 
fick 1) (Note 1) | (Note 1) 
Output Current (Note 2) i Von = 11.5V, Vip = 0.7V -3.5 
ia 1) | (Note 1) (Note 1) 
i Vo. = 0.5V, Vin = 2.3V 
mes 1) ‘nets 1) (Note 1) 
CMOS Three-State Output Leakage Current J Vo = 0, 12V, Viy = 0, 5V 
(Note 2 and Note 8) 


ENABLE AND DISABLE INPUTS 


Input Current (Note 2) Vi = 0 to 0.7V -600 
(Note 1) 


Vin = 2.3V (TTL) -450 
(Note 1) 


EECCIE 


NO 
on 


IEEE 


re) 

S 
28 
oS 
— 


~-~ 
= 
S) 
—- 
@ 
= 

— 


w 
a 
cm 
O< 
EG 
qc 
E+ 
16 
=r 


Vi = 12V (CMOS) 


NOTES: 
1. These limits are tested 100%. 
. Replaces a STD parameter. 
. An Additive parameter. 
. Input on terminals 1, 5, 8, 12, or 2, 6, 9, 13; other inputs to Vpp. 
. Input on terminals 1 and 2, 5 and 6, 8 and 9, or 12 and 13; other inputs to Vpp. 
. Measured with external pull-up resistor, Ry = 10kQ to Vpp. 
. At -55°C, test is performed with Vpp of 18V. 
. CMOS Three-State output leakage test is functionally identical to CMOS-to-TTL input current tests. 


ODN On && W NY 
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CMOS Logic ICs - 


Switching Characteristics 


The table below lists all Harris High-Reliability CD4000B 
Series devices and shows which switching parameters are 
100% tested at final electrical and Group A. In general, Har- 
ris tests propagation delay, transition time, and maximum 


Switching Characteristics at +25°C 


(NOTE 1) 
CONDITIONS 


i 


: 
Cc 
ie) 


E 
w 


: 
= 
oO 


u 
NM 
w 


: 
G 
ie 8) 


| 


: 
e 
es 


Carry In to Sum Out 
Sum In to Carry Out 


Carry In to Carry Out 


N jes) 


s 


350 
Note 1) |(Note 1 


60 70 
(Note 2) | (Note 2 
200 
(Note 1) } (Note 1) 
130 70 
(Note 2) | (Note 2 


300 
(Note 1) 


~~ 
_— 


w 
a 
>) 


~~ 


CD4011B 


CD4011UB 


CD4012B 


QO O ‘@) 
O oO 
bad ro} 
o © 
108) = 
wo 


CD4013B Clock to Q or Q 


Ol 


Set to Q or Reset to 


Set to Q or Reset to Q 400 


(Note 2) 


320 


.) 
Oo 
: 
ms 
ee) 


CD4000B Series 


clock frequency at 5V where applicable. Harris warrants all 
other switching parameters shown in the commercial data 
sheet. Harris High-Reliability switching tests are performed 
on a one-input to one-output basis only. 

CONDITIONS 


con 
(Note 2) 

Output 

oar 


Preset/Reset to Q 
et 


PROP | TRANS | INPUT 
DELAY | TIME | FREQ 
(ns) 


(NOTE 1) 


a 
” 
— 


CD40168 


o 


‘?) 


9B 
D4020B 


QO 


ee 


to Q 
Reset to Q 
(Note 2) 
o Decod 


0a 
es 


CD4024B to Q1 
Qn to Qn +1 
Reset to Q 
(Note 2) 


O 
2 


io) 


Nh 
fos) 
Oo 
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CMOS Logic ICs - CD4000B Series 


Switching Characteristics at +25°C (Continued) 


(NOTE 1) 
CONDITIONS 
Vop= 5V, C, = 50pF 


(NOTE 1) 
CONDITIONS 
Vpp= 5V, C, = 50pF 


TYP 


Reset to Q 280 
(Note 2) 
Data In to Q 


Se 
Croke 450 
on a 


qc : 

E18 . 

B| c B 
ies) 


QO 
=) 


a 
Enable to Q; toyz, tpzy 


Enable to Q; tp,z, tpz, 


AC Coupled Signal In- 360mV Max 
put Voltage Sensitivity 

(Peak to Peak) fiy = 

100Hz Sine Wave 


ima [ ow 
Astable to Q, Q | 700 | = | 


Astable to Oscillator 400 — 
pewwos [oo | 
pa04a8 |katooupu | 600 | 200 


D4049UB 120 160 
(Note 1) }(Note 1 
65 60 
(Note 2) | (Note 2) 
140 160 
Note 1) | (Note 1) 


re) re) O 
s) s) s 
ya 
“J f°?) i 
w w o 


QO 


Q 


-_~ 


110 60 
(Note 2) | (Note 2) 


D4051B Add to Signal Out 720 po 


2) 
O 
Jt 
oa 
oS 
08] 


QO 


a 


CD4034B Parallel In to Parallel 700 

Out 

AE to “A” Out tpiz, tpzi, 400 

tpyz) tezH 

coaosse | Ccckt0 0 soo | 200 
a 
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CMOS Logic ICs - CD4000B Series 


Switching Characteristics at +25°C (Continued) 


(NOTE 1) 
CONDITIONS 
Vpp= 5V, CL = 50pF 


PROP | TRANS | INPUT 
DELAY | TIME | FREQ 
(ns) 


Inhibit to Signal 720 
Out - Channel On 
Inhibit to Signal 450 
Out - Channel Ott 


Qn to Qn + 1 


Reset Operation 

( 
Comparator Input to 
Output 
Cascade Input to 
Output 


Signal Input to Signal 
Output R, = 200k, 

Vo = Vpp; Vss = GND, 
Vis = Square Wave =5V 
and ta, te = 20ns 


tpoc; tre: tec = 20ns, 
Ry = 1K and Vis < 5V 


Add or inhibit to Signal 
Out Channel On 


Signal In to Out 


CD4093B 


CD4094B 


CD4097B 


6-52 


PROP | TRANS | INPUT 
DELAY | TIME | FREQ 


(NOTE 1) 
CONDITIONS 
Vop= 5V, C, = 50pF 


Inhibit 


Clock to Out 


Clear to Out 


ae 
a 
Peacereniwon [wo | | — 
Secenriaoa [we = | 
Out Enable to Parallel aaa 
Out, tpyz, tezH 

Out Enable to Parallel mp fe 
Out, terz, tezi 
Pao | 0 | om | ae 
sore [am | | 
Address or Inhibit to Sig BG 
Out - Channel On 


Sounwoa | @ | — | 


ai =< 
oe 


o> 
NM 
Oo 


2 
oun 
-_ 
oS 
~~ 
— 

he 

No 

on 


N 


coe _[omwoaa | oo | ae | 


Data or Inhibit Delay 380 200 
Time (Note 1) }(Note 1) 


270 120 
(Note 2) | (Note 2) 
Disable Delay Time, 
tpHz 
Disable Delay Time, 220 
tpzH 


CMOS Logic ICs - CD4000B Series 


Switching Characteristics at +25°C (Continued) 


PROP | TRANS | INPUT 
DELAY | TIME | FREQ 


(NOTE 1) 
CONDITIONS 
TYPE Vop= 5V, C, = 50pF 


CD4502B Disable Delay Time, 
(Continued) |tp,z, tez. 
CD4503B 150 90 
(Note 1) |(Note 1) 
110 70 
(Note 2) | (Note 2) 
ee ee 


CD4504B SHIFT 
MODE 
240 
(Note 2) 


TTL to CMOS 
550 
(Note 2) 


240 
(Note 1) 


CD4508B Strobe In to Data Out | 260 | 200 | 


CD4510B Clock to Q Output 
Preset or Reset to Q ; ee, 


(NOTE 1) 
CONDITIONS 


~ 
abe 
ow 
—_ 


CD4511B Data to Output 1040 310 
(Note 2) | (Note 2) 


Note 1) | (Note 1 
CD4512B inhibit to Output } 200 | 
“A” Select to Output 
Data to Output a 
CD4514B Strobe or Data 
a 


Preset or Reset to Q 
Clock to Carry Out 
Carry In to Carry Out 


CD4517B Clock to Q16 


CD4518B Clock to Output 
CD4520B 


D4527B Clock to Out 
Clear to Out 
Cascade to Out 


CD4532B E, to Eo, E,; to Gs 
Dn to Gs, E,; to Qm 


CD4536B Clock to Q1 8 Bypass 
High 
Clock to Q1 8 Bypass 
Low 
Chock to G16 sooo | - 
Reset to Qn 
(Note 2) 
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é) 
N 


~~ 
— 


Vop > Voc 


> 


Q 

8 
ry 
S 
9 
O° 
Cc 
g 
S 

S 

=) 3 


CMOS to 
CMOS 


U 
eq 
é 
e) 
= 
BS) 
© 
3 
S 


QO 
& 
< 
eo) 
S 


z 
romn-2) 
os 
& 


Q 


Nh fe 
al 8 


< 
Q 
Fw 
=< © 
0o 
—_, 


So 
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CMOS Logic ICs - CD4000B Series 


Switching Characteristics at +25°C (Continued) 


TYPE 


CD4541B 


(NOTE 1) 
CONDITIONS 


Vop= 5V, Cc. = 50pF 
CD4555B, 


Clock to Q(2"*) 18000 | 360 
(Note 1) 


CD4585B Comparator Inputs to 
Outputs 
Cascade Inputs to 400 
Outputs 


CD4724B Data to Outputs 200 
Write Disable to Output 


Reset to Output 350 
(Note 2) 


Address to Output 


Reset to Q or Q 


CD40102B, 
CD40103B 


coiaseas friggeioa,a | 60 | 200 | - 


=r 
a 
cowie owemwowea | m0 | ao | 
pear arr 
Peawowea | om | ae | ov 


Carry Ir/Counter 400 
Enable to Output 
Asynchronous Preset 1300 
Enable to Output (Note 1) 
Clear to Output 750 
(Note 2) 
cows [ome (| wo [ aw | 2 
ee ee 


CD40105B-__s+| Shift Out or Reset to 370 
Data Out Ready (Note 2) 
Shift Into Dataln Ready} 320 
(Note 2) 
Three-State Control to 
Data Out tpzy 


(NOTE 1) 
CONDITIONS 
Vpp= 5V, CL = 50pF 


CD40105B-__—sC| Ripple Thru Delay 
(Continued) | Input to Out tp, 
CD40107B R, = 120Q 


CD40108B Clock or Write 
Enable to Q 
Read or Write 
Address to Q 
Disable Delay Time, 


tpzH, tpyz 


Disable Delay Time, 
tezi: teiz 


CD40109B |DATAINPUT TO OUTPUT 
SHIFT 
MODE Vop 
H-L 10V 500 
(Note 2) 
H-L OV 460 
(Note 1) 
THREE-STATE DISABLE DELAY R, = 1kQ 
SHIFT 
MODE Vop 
foal eH fav [or] 
oe] Hf 


a 


on Oo 
= |e] =| 2 


ont 
=|3 


| 
te eH fev foo] 
emf oo ray | 0 
ew em [ov ow] 
ew oo fry | o_ 


400 


6-54 


CMOS Logic ICs - CD4000B Series 


Switching Characteristics at +25°C (Continued) 


PROP | TRANS | INPUT 
DELAY | TIME | FREQ 
(ns) 


Clock Up to Carry, Clock 
Down to Borrow 


Reset or PE to Borrow 
or Carry 


feawe | 


Reset to Q 
(Note 


CD40257B _ |Data Input to Output 
Select to Output 


320 
460 
2) 
Output Disable to 
Output 
a e 


(NOTE 1) PROP | TRANS | INPUT 
CONDITIONS DELAY | TIME | FREQ 
Vpp= 5V, C, = 50pF (ns) (ns) 


Data In to Data Out, 
CMOS In, TTL Out 

Data In to Data Out, 45 
TTL In, CMOS Out 


Disable to TTL Out, 
tpHz, tpiz 


(NOTE 1) 
CONDITIONS 
Vop= 5V, C, = 50pF 


8 |aee 
io) 


Disable to TTL Out, 
tezH» lez 


Enable to CMOS Out, 
tpyz: teiz 


Enable to CMOS Out, 


tezH» tezi 0 


Clear to Q (CD40160B 500 
and CD40161B Only) | (Note 2) 


NO 


CD40174B Clock to Output | 300 NOTES: 
1. triy ort 
Clear to Output 200 Lilia 
(Note 2) 2. tHe OF tpt 


nia 
ol 
cm 
Oc 
a i 
q 
E+ 
AO 
=r 
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CMOS Logic ICs - CD4000B Series 


Gate Count 


a 
repos if 
[epwowwsf 
[enous fe 
a 
Tepaooous fe 
[eoworos fe 
feowons ft 
ss 
2 
2 
7 
ss 
ss 
2 
o 
0 
as 


z 
7 
Z 
fenwoees fw 
[eoaoess 
[epaoesus fs 
fepacess 
ca 
Cc 
[eos fe 
[enaosos fp 
108 
a ra 
a 
a 


[enous if 
[eowoes ita 
feowowes iS 
a 
feowosis if 
[onus i 
a 
7 

5 


a 
[oowres if 


7 
3 


11 
67 
14 
88 

4 

4 
17 
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feowsos if 
feoasis—«f 
: 


NOTE: 


1. Gate Count is based on four transistors 
per gate rounded off to nearest 
nondecimal integer. 


119 


6 
z 
T 
6 
1 

2 
4 
6 
1 

2 


7 
2 
1 
3 
95 
1 
0 
2 
73 
7 
41 


52 
242 
4 
137 
72 
76 
37 
28 
87 


CMOS Logic ICs - CD4000B Series 


Static Life Test and Burn-in Test Circuit Connections (Note 1 and Note 2) 


STATIC BURN-IN STATIC BURN-IN 


1 (Note 4), 3, 5, 7, 9, 
11, 14, 16 (Note 4) 


3-6, 8, 9, 12, 14 
2-7, 9-16 


1 (Note 4), 3, 5, 7, 9, 
11, 14, 16 (Note 4) 


ree [Torn] o [va <o : 
CD4000 1,2,6,9,10 | 7 [35,8 11-14 cp4041 ‘11,2,4,5,8,9 7 3, 6, 10, 13, 14 
11, 12 

Cp4001 ‘43, 4, 10, 11 | 7 44,2,5,6,8,9, 12-14 

cp4042 «41-3, 9-12, 15 4-7, 13, 14, 16 
cp4002-*(11,6,8, 13 | 7 |2-5, 9-12, 14 

©D4043 H1,2,9,10,13 | 3-7, 11, 12, 14-16 
soon fea [7 

cp4044—«*11,2,9, 10, 13 3-7, 11, 12, 14-16 

3, 5,9, 12, 14, 16 

cp4008_ «10-14 | 8 /1-7,9,15, 16 
cp4009_—«*4/2, 4, 6, 10, 12, : 
(Note 3) 13, 15 


CD4010 2, 4, 6, 10, 12 
(Note 3) 13, 15 


CD4011 


CD4013 1,2, 12, 18 


CD4014 2, oy le 


1 (Note 4), 3, 5, 7, 9, 
11, 14, 16 (Note 4) 
1, 2, 5, 6, 8, 9, 12-14 


CD4047 1, 2, 10, 11, 13 


CD4049 2-4, 6, 10, 12 
(Note 3) 13, 15 


1 (Note 4), 3, 5, 7, 9, 


2-5, 9-12, 14 11, 14, 16 (Note 4) 


CD4050 2, 4, 6, 10, 12 
(Note 3) 13, 15 

CD4051 7 (Note 4), 
(Note 3) 8 (Note 4) 
CD4052 3, 18 7 (Note 4), 
(Note 3) 8 (Note 4) 
CD4053 : 7 (Note 4), 
(Note 3) 8 (Note 4) 


7 3-6, 8-11, 14 1, 2, 4-6, 9-16 


1, 4-7, 9-11, 13-16 


1, 2, 4-6, 9-12, 14-16 
1, 6, 7, 9, 14-16 


CD4015 2-5, 10-13 
CD4016 2,3, 9, 10 
CD4017 1-7, 9-12 


1, 4-6, 8, 11-14 


CD4046 1, 2,4, 6, 7, 10, 
11, 13, 15 


oS 
_ 
> 
_ 
on 


1-3, 5, 6, 9-13, 16 
4 


: 7 (Note 4), 
CD4056 7 (Note 4), 


10, 11, 16 


1-7, 9, 12-15 


11, 12, 16 


ie) 
w 
Pas 
NM 


7 
7 
1 

1, 4-7, 9-11, 13-16 
1 


CD4063 5-7 


7 


4 13, 15, 16 1, 2, 4, 9-16 


ie) 
G) 
© 
one, 
oO 


1, 4-6, 8, 11-14 


fo>) 
© 
—s 
oO 


2-11, 13-23 


Lee) 
[o>) 
© 
—_ 
w 


1,2, 14 


QO1rarayz»~ar+»ay+;TayTaoay;orTo QO ?) 

OT} O;1O07;7O7 9010} 07 OF DO oO O 

BIRR] AR] RL] BR] BR] BTS = & 

SOlO1loC1ToO];/oO]}; oO]; 0] e010 oO ro) 

~I SI/ NIT NINITSVIT NI oe 

© Oala}lwoln]|=| ao] o a 


Ww 
nis 
<q =! 
cm 
O< 
E 
<q 
— 
a6 
=r 


1-5, 8, 11-14 2-5, 9-12, 14 


CD4060 1-7, 9, 10 
13-15 


Nh 
> 
[e>) 
[oe] 
= s 
j=) 
_— 
Nh 


1, 3, 5, 9,11, 13, 14 


cow [eae 


1,2, 14, 15 p Ms 
3, 4, 10, 11 


3-7, 9-13, 16 


10-13, 16 1, 2, 5, 6, 8, 9, 12-14 


CD4028 1-7, 9, 14, 15 


1, 2, 5, 6, 8, 9, 12-14 


i) 
o> 
NI 
ool 
_ 
_ 
> 


1, 3-5, 9, 10, 12, 
13, 15, 16 


bt 
fe?) 
foe) 
—s 
wo 


2-5, 9-12, 14 


7 
8, 
8, 

7 

7 

7 

7 


[o>] 
> 
_ 
(=) 
= 
nik 


1, 2, 5, 6, 8, 9, 12-14 


1 
CD4033 4-7, 9-13 


oO 
<e) 
_ 
oO 


1-5, 8, 11-14 


GQ 
N 
co 
_ 
_— 
=k 
> 


1, 2, 10; 15, 16 1-5, 8, 11-14 


1-3, 14-16 3-6 


1, 6, 8, 13 


1, 2, 7, 9-16 


3,4, 10, 11 


9-11, 13-24 


[s) 
> 
_ 
oO 
— 
_ 


1, 2, 5, 6, 8, 9, 12-14 
2-7, 9-12, 16 


1-7, 9, 12-15 


7 2-5, 9-12, 14 


CD4040 10, 11, 16 


s/s 818] 8] 818] s]slsls 

>i + > SILELSIEISIELSE 

oO; Oo oO OoO;Oo;roT}oy}otro;yo 

ai ye) MOP_DNMDT_DMDT_RMT_ RMIT RM YI DM 

on i<e) NP ou? Sf ]_ @Ot_ mM] —]t o 
> 
oO 
@ 
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CMOS Logic ICs - CD4000B Series 


Static Life Test and Burn-in Test Circuit Connections (Continued) 


STATIC BURN-IN 


we ee 

come [.cae | 7 [xem 

cows fae 7 [uanaen 

come [ue7 | * exewe 

comm ene | 8 [ame 
ios 


2,5, 7,9, 11, 14 1, 3, 4, 6, 10, 12, 13, 
18, 16 


3,5, 7,9, 11, 13 1, 2, 4, 6, 10, 12, 
14-16 
16, (1 [Note 4], 3, 5, 7, 
9, 11, 13, 14), Note 5 


— 

o1 
- 
jep) 
—_ 
o 
ah, 
a) 


CD4508 oh, Fy Dy 11, 17, 1-4, 6, 8, 10, 13-16, 
19, 21, 23 18, 20, 22, 24 
CD4510 2,6, 7,17 


—s 
> 
__ ah 
=. 
a 
oo 
so 
—, 
A) 
_* 
a) 
—_, 
w 


EC CAA 
, 13-20 1-3, 21-24 


N 
o> 
N 
_ 
= 
nth 
> 


4; 3-5, 9, 10, 12, 13, 
15, 16 


3, 4, 7, 9, 12, 13, 16 


2-4, 9-16 


—s 
nN 
ga 
= 
° 


_ 
_ 
_ 
> 
_ 
on 


wo 
[o>) 
ads 
_ 
’ 

_ 
BN 


wo 
[o>] 
_ 
_ 
‘ 

mere 
oS 


sTs]s]e/sielelsl 3] slelsiels IE 
ooTrionTt ont ot ont oatTont oF otf Nt wa of; o on; © 
otrintkhk | wo] wt rot rot =~> —)] — |] — a me oO 
Oriani i—s~ I nr noi nyt ot_oaorlrt NI of] wm mo} — 81s 

> aE 

N a er 

i<e) 

rs 

a 


—- — 
. g 
Ts N 
[oe] 
—_ 
—s 


’ ’ ’ ’ 


> 
_ 
ine) 


1-3, 13-16 


+ 
“J 
" 
Po 


’ 


CD40116 
(Note 3) 


CD40163 


CD40174 
CD40175 
11, 14, 15 


CD40193 42, 3,6, 7, 12, 13 


CD40257  {4,7,9, 12 


TYPE 


CD4724 4-7, 9-12 
CD14538 =} 2,6, 7,9, 10, 14 


12, 14, 15 
cower fae 


CD40107 11,2, 5,6,8,9 7 
12 
CD40108_ 7/1, 2, 4-7, 22, 23 12 
CD40109 
(Note 3) 


STATIC BURN-IN 
1, 2, 4-7, 9-11, 14-16 
3-5, 11-13, 16 


hae 


3, 4, 10, 11, 14 


3, 8-11, 13-21, 24 


16, (1 [Note 4], 2, 3, 6, 
7,9, 10, 14, 15), 
Note 5 


4, 5, 11-13 


1 (Note 4) 
W= Vop (Note 6) 
13-22 (Note 4) = Voc 


1-7, 9, 10, 16 
1-7, 9, 10, 16 
1-7, 9, 10, 16 


2, 1, 3, 4, 6, 9, 11, 13, 
1 14, 16 
2, 1, 4, 5, 9, 12, 13, 16 


5 


5 
3 


1, 4, 5, 9-11, 14-16 
1-7, 9-11, 16 


1-3, 5, 6, 10, 11, 13, 
14, 16 


13 
» fy YO, 12, 
’ 6, Y; 10, 


NOTES: 


Ke 


on & W 
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For Type A devices, use Vpp = 12.5V. For Type B and UB 
devices, use Vop = 18V. 


. Each pin except Vpp and Vss must have resistors of 2kQ to 


47kQ. In most cases, Vgz is at pin 7 (of a 14 pin IC), 
pin 8 (of a 16 pin IC) or pin 12 (of a 24 pin IC), while Vpp is 
at the highest numbered pin; exceptions are noted. 


. Non-standard pin arrangement, or multiple supply pins. 

. Connect pin(s) without using resistor. 

. Pin voltage is Vpp/2 for pins inside parentheses. 

. Vpp = 11.5V; Vee = 6.5V; use 3002 resistors at pins 10, 13-21. 


Quality Assurance and Reliability 


MIL-STD-883, Notice 5 5. If any device in the sample fails any parameter in the test, sub- 
group, or set of tests/subgroups being sampled, each and every 
GROUP A ELECTRICAL TESTS additional device in the (sub)lot represented by the sample shall 
FOR CLASS B (JAN) DEVICES (NOTE 1) be tested on the same test setup for all parameters in that test, 
subgroup, or set of tests/subgroups for which the sample was se- 
SUBGROUPS (NOTE 2) lected, and all failed devices shall be removed from the (Sub)lot for 
QUALITY/ACCEPT NO. = 116/0 (NOTES 3, 4 AND 5) final acceptance of that test, subgroup, or set of tests/ subgroups. 


Subgroup 1 as applicable. For class S only, if this testing results in a percent 
DC Test at +25°C defective greater than 5%, the (sub)lot shall be rejected, except 
that for (sub)lot previously unscreened to the tests that caused 
Subgroup 2 failure of this percent defective, the (sub)lot may be accepted by 
DC Tests at Maximum Rated Operating Temperature resubmission and passing the failed individual tests, subgroups, 
licabl j 1 le. 
Subgroup 3 or set of test/subgroups, as applicable, using a 116/0 sample 
DC Tests at Minimum Rated Operating Temperature Electrical Test Requirements for Non-JAN 
Subgroup 4 
AC Tests at +25°C Lot Conformance Tests 


Subgroup 5 GROUP A ELECTRICAL TESTS FOR 
AC Tests at Maximum Rated Operating Temperature HARRIS 3, 3A AND SMD PRODUCT 


Subgroup 6 SUB GROUPS WHERE USED 


AC Tests at Minimum Rated Operating Temperature Subgroup 4 All Types When Required 
Subgroup 7 DC Tests at +25°C 


Functional Tests at +25°C 


Subgroup 8A 

Functional Tests at Maximum Rated Operating Temperature 
Subgroup 8B 

Functional Tests at Minimum Rated Operating Temperature 


Subgroup 9 
Switching Tests at +25°C 


Subgroup 2 All Types When Required 
DC Tests at Maximum 
Rated Operating Temperature 


Subgroup 3 All Types When Required 
DC Tests at Minimum 
Rated Operating Temperature 


Subgroup 7 All Types When Required 


Subgroup 10 Functional Tests at +25°C 


Switching Tests at Maximum Rated Operating Temperature Subgroup 8A All Types When Required 


Functional Tests at Maximum 
Rated Operating Temperatures 


Subgroup 11 


Switching Tests at Minimum Rated Operating Temperature 


NOTES: (Group A) Subgroup 8B All Types When Required a - 
7 Functional Test at Minimum <q =! 
1. The specific parameters to be included for tests in each subgroup Rated Operating Temperatures om 
shall be as specified in the applicable acquisition document. o) 4 
Where no parameters have been identified in a particular sub- Subgroup 9 Digital Types When Required a ATH 
group or test within a subgroup, no group A testing is required for Switching Tests at +25°C a's 
that subgroup or test to satisfy group A requirements. = a 
2. At the manufacturer's option, the applicable test required for = So 
group A testing (see Note 1) may be conducted individually or CD4000 3, 3A AND SMD = 
combined into sets of tests, subgroups (as defined in the Group 
A Electrical Tests Table), or sets of subgroups. However, the SUBGROUPS 
manufacturer shall predesignate these groupings prior to group- (PER METHOD 
ing a testing. Unless otherwise specified, the individual tests, 5005, GROUP A 
subgroups, or sets of test/subgroups may be performed in any MIL-STD-883 ELECTRICAL 
sequence. TEST REQUIREMENTS TESTS TABLE) 
3. The sample plan (quantity and accept number) for each test, sub- Group A Test Requirements 1,2,3,7,8,9 
group, or set of tests/subgroups as predesignated in Note 2 (Method 5005) 
above, shall be 116/0. 
4. Agreater sample size may be used at the manufacturer's option; Groups B and C End-Point Electrical 1, 2,3, 7,8 
however, the accept number shall remain at zero. When the Parameter (Method 5005) 
(sub)lot size is less than the required sample size, each and ev- (Class S and B) 


ery device in the (sub)lot shall be inspected and all failed devices 
removed from the (sub)lot for final acceptance of that test, sub- 
group, or set of tests/subgroups, as applicable. 


Groups D End-Point Electrical 
Parameters (Method 5005) 
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Quality Assurance and Reliability 


Life Test Reliability Data 


Reliability can be defined as “the probability of a device per- 
forming a function, under specific conditions for which 
designed, for a specific period of time.” But because of the 
higher reliability levels required in today's integrated circuits, 
the extended time and high cost required to measure their 
reliability at application stress levels become prohibitive. 


A practical method of meeting these concerns is through the 
use of accelerated life testing, a method by which devices 
are operated at, or subjected to, higher stress levels than 
they normally experience in a typical application. 


Life tests are generally performed at elevated temperatures 
and maximum recommended operating voltage in order to 
accelerate time-dependent failure mechanisms related to 
conditions of temperature and electrical stress. Life testing is 
the principal method used in predicting the failure rates of 
components in actual field applications. 


Activation Energy 


The activation energy is defined as the minimum kinetic 
energy a molecule or atom in the initial state of a process 
must acquire before it can take part in a reaction. Failure 
mechanisms can differ markedly in terms of their reaction 
rates. A low activation energy implies that the reaction rate 
(failure rate) will not be accelerated as much by temperature 
as will a reaction with a high activation energy. 


The acceleration factor used in predicting the failure rate 
from the life test condition depends directly on the activation 
PRODUCT ACTUAL 


energy. 
QUANTITY 
CLASSIFICATION TESTED DEVICE HRS 


CD4000B-JAN B 4326 2,180,304 | 135. | 
CD4000A-JAN B 4209 2,121,336 eae. 


Reliability Data 


a } 4,280,000 | 000 


CD4000B 3 | 4280 | 
==. 530,000 


COAODDA S 2367000 
5920 2,960,000 | 135 


OLTS | REJECTS | HRS AT +55°C 


TEST TEST 
TEMP. | V 


The activation energy estimates reported in the semiconduc- 
tor industry, as obtained from integrated circuit life test evalu- 
ations, fall in the range of approximately 0.3eV to 1.4eV. 
However, a value of 1.0eV has been shown to be fairly repre- 
sentative. This value has been demonstrated on Harris Logic 
CMOS integrated circuits using relatively large sample quan- 
tities and is the value used in Calculating Life Test Tempera- 
ture Acceleration Factors. 


Temperature Acceleration Factor 


A variety of failure mechanisms can be accelerated by life 
testing. The reaction rates of most of these mechanisms are 
highly dependent of temperature and are best expressed by 
the Arrhenius model: 


R(T) = A exp (-E/kT) 


where, 
R(T) = Reaction Rate 
A = Constant 
k = Boltzmann's Constant (8.63 x 10-5eV/°K) 
E = Activation Energy (eV) 
T = Absolute Temperature (°C +273) 


For electronic components, the reaction rate refers to the fail- 
ure rate. The acceleration factor, which relates the test failure 
rate to the end-use failure rate, can be determined from the 
Arrhenius equation for any activation energy, as follows: 


rm oF] 


USE TEST 


FAILURE RATE 
AT 60% U.C.L. 


AT +55°C AT +55°C 
Tax [exe | a 
eve tee 
Sc a 
i ae 
a 
Ce a 
—_ cm 
= a 


NO. 


4.2 X 109 0.73 X 10% 
4.2 X 109 0.73 X 10% 
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Logic Package Selection Guide 


Using the Selection Guide 


The first character of each entry indicates the package type, while the number preceding the decimal point details the pack- 
age lead count. The entire entry indicates the package table containing the appropriate package dimensions (e.g. 14 lead 
PDIP dimensions are detailed in Table E14.3). The index on page 7-1 lists page numbers for CerDIP, Flatpack, PDIP, Side- 
braze, SOIC and SSOP tables. 


PART NUMBERS CERDIP FLATPACK | PDIP SIDEBRAZE SOIC | SSOP 
CD54HC/HCTOO ee es es GE ( 


a 
FS 
Fe 
a 
FS 
FL 
FS 
a 
LS 
FO 
a 
a 
LS 
Le 
a 
Fe 
FO 
Fe 
a 
a 
Le 
Le 
a 
a 
a 
Fe 
Fe 
FS 
a 
Le 
Fe 
EXAMPLE: E14 3 
a 
COUNT 
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PACKAGING 
INFORMATION 


Logic Package Selection Guide (Continued) 


[—ranrnowsens | cenor [ Rinmace | PoP | Soeeraze | soe [Scop 


CD54HC/HCT 173 


roosmemcri7s | esd 
rcoswicnctira | ras 
ee 
oO Cn 
revsacnerin «des fd 
ee 
LO 
repsaicncrar des dL 
rovsmcncrar | es fd 
ee 
Fevsmcncreao | rs 
rovsmcrean | sd 
ce 
eo 
Fopsmicnoras | rns | 
Le 
Fcosmicmoresr | es 
eo 
Fcosmoncrers | rms TT 
revsaiencraa. «| sd 
eC 
eC 
reosaicncress ——~S~*dt(Cies | SC*dSd 
rcosmencresr des 
reosacncrass—~S~w*dt(Ctes | id 
reosnencrsrs ~S~*dtCreos | 
reosancmcrars——SSS*d rns dd 
reosacncrar’ «dt ros | dd 
OC 
Fepsancmerses | as 
Feosancmcraas «dS es 
FO 
reosaicnersn «dts | 
reosaicncrsss «drs | 
Fo 
revsaicnctsrs ~*~ | dT 
Fevsmencrser | res 
EXAMPLE: E14 3 
racrace + tL noov 
COUNT 
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Logic Package Selection Guide (Continued) 


[rarrnoweens | cenop | rimck | Por | Soeeraze | soe [| Ss0P 
Teosmonorws id rms CdSSSC“‘CSSCOC#NNNNCNSWYNCNNWNWN 
FO 
feoswnancres it rms | SCdESSSC~“‘“RSCSC‘“‘S*?YOUOC~‘“NSNC‘CS 


CD54HC/HCT4017 
CD54HC/HCT4020 
CD54HC/HCT4024 
CD54HC/HCT4040 
CD54HC/HCT4046A 


CDS54HC/HCT4051 


—_, 
ro 
ra) 


CD54HC/HCT4052 
CD54HC/HCT4053 
CD54HC/HCT4060 
CD54HC/HCT4066 
CD54HCT4067 

CD54HC/HCT 4094 


COSHCHETES a 


CD54HC/HCT4518 
CD54HC/HCT4520 
CD54HC/HCT4538 
CD54HC7266 
CD54HC/HCT40102 
CD54HC/HCT40103 
CD54HC/HCT40105 
CD74HC/HCT00 
CD74HC/HCT02 


CD74HC/HCT03 L 


F14.3 


a 
—s 
o>) 
w 


1 
_ 
o> 
w 


nn 
_ 
fe>) 
© 


E14.3 
E14.3 
E14.3 
E14.3 
E14.3 
E14.3 
E14.3 
E143 
E143 
E143 
E14.3 
E14.3 
E143 


CD74HC/HCT04 
CD74HC/HCT08 
CD74HC/HCT10 
CD74HC/HCT 11 
CD74HC/HCT 14 
CD74HC/HCT20 
CD74HC/HCT21 
CD74HC/HCT27 
CD74HC/HCT30 
CD74HC/HCT32 


4 
— 
[e>) 
ao 


= 
oth 
a had . . 
. oi . 
oO 


M14.15 


EXAMPLE: 


E 14 .3 
PACKAGE { = BODY 


TYPE LEAD WIDTH 
COUNT 
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PACKAGING 
INFORMATION 


Logic Package Selection Guide (Continued) 


[—rarrnowaens | cenop [ FimacK | ror | soesmze] soo | ssp 
[oormcnere it CTS sf es 
[oormcncrs i Ti es | ets 


CD74HC/HCT 154 


CD74HC/HCT 181 


CD74HC/HCT190 
CD74HC/HCT191 
CD74HC/HCT 192 


E143 
E143 
E14.3 


M14.15 


M16.15 
E143 
E14.3 
E143 


M14.15 
M14.15 


E16.3 


E24.3 
E24.6 


E16.3 
E16.3 


E16.3 


E24.3 
E24.6 


EXAMPLE: 


E14 3 
PACKAGE i } [= BODY 
LEAD 


TYPE WIDTH 


Logic Package Selection Guide (Continued) 


=< [70° [soe [50° 
es [mers 
ee a ee 
CD74HC/HCT221 E16.3 
CD74HC/HCT237 E16.3 
CD74HC/HCT238 E16.3 
CD74HC/HCT240 E20.3 
CD74HC/HCT241 E20.3 
CD74HC/HCT242 E14.3 
CD74HC/HCT243 
CD74HC/HCT244 
CD74HC/HCT245 
CD74HC/HCT251 
CD74HC/HCT253 
CD74HC/HCT257 
CD74HC/HCT258 
CD74HC/HCT259 
CD74HC/HCT273 
CD74HC/HCT280 
CD74HC/HCT283 
CD74HC/HCT297 
CD74HC/HCT299 
CD74HC/HCT354 
CD74HC/HCT356 
CD74HC/HCT365 
CD74HC/HCT366 
CD74HC/HCT367 
CD74HC/HCT368 
CD74HC/HCT373 
CD74HC/HCT374 
CD74HC/HCT377 
CD74HC/HCT390 
CD74HC/HCT393 
CD74HC/HCT423 
CD74HC/HCT533 
CD74HC/HCT534 
CD74HC/HCT540 
CD74HC/HCT541 


M16.15 
M20.3 


E20.3 
E20.3 


E16.3 
E16.3 
E16.3 


M16.15 


E20.3 
E14.3 
E16.3 
E16.3 
E20.3 
E20.3 
E20.3 
E16.3 


M14.15 


E16.3 
E16.3 
E20.3 
E20.3 
E20.3 
E16.3 
E14.3 
E16.3 
E20.3 
E20.3 
E20.3 
E20.3 


M20.3 


M20.3 
M20.3 


EXAMPLE: 


E14 3 
PACKAGE _} i= BODY 


TYPE 5 WIDTH 
COUNT 
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PACKAGING 
INFORMATION 


Logic Package Selection Guide (Continued) 


[__earnnaens —[—cerow | Fiareaoe [por | Searaze [soe [Sor 
a 
CO 
CD74HC/HCT573 
— 


M20.3 


E20.3 
— 
M24.3 


E243 
E246 
M16.15 


CD74HC/HCT574 
CD74HC/HCT583 
CD74HC/HCT597 
CD74HC/HCT640 
CD74HC/HCT643 


CD74HC/HCT646 


CD74HC/HCT648 
CD74HC/HCT670 
CD74HC/HCT688 
CD74HC/HCT 4002 
CD74HC/HCT4015 
CD74HC/HCT 4016 


E24.6 
ae 


EXAMPLE: E14 3 


PACKAGE —! f AL BODY 


TYPE LEAD WIDTH 
COUNT 


CD74HC/HCT 4017 
CD74HC/HCT 4020 
CD74HC/HCT 4024 
CD74HC/HCT 4040 
CD74HC/HCT4046A 
CD74HC4049 
CD74HC4050 


CD74HC/HCT4051 
CD74HC/HCT4052 
CD74HC/HCT 4053 
CD74HC/HCT4059 


CD74HC/HCT 4060 
CD74HC/HCT 4066 
CD74HC/HCT4067 
CD74HC/HCT 4075 
CD74HC/HCT 4094 
CD74HC/HCT4316 
CD74HC/HCT4351 
CD74HC/HCT 4352 
CD74HC/HCT 4353 
CD74HC/HCT4510 
CD74HC/HCT4511 


= = 
—" —_ 
ro) rep) 
— —" 
on on 
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Logic Package Selection Guide (Continued) 


PARTMOMBERS | _ceRDP | FIATPAGK | PoP | Soesnaze | soc | scm 


CD74HC/HCT4514 E24.3 M24.3 
E24.6 

CD74HC/HCT4515 E24.3 M24.3 
E24.6 


E16.3 
E16.3 
E16.3 


CD74HC/HCT4516 
CD74HC/HCT4518 
CD74HC/HCT4520 
CD74HC/HCT4538 
CD74HC/HCT 4543 
CD74HC/HCT7030 
CD74HC/HCT7046A 
CD74HC7266 
CD74HC/HCT40102 
CD74HC/HCT40103 
CD74HC/HCT40104 
CD74HC/HCT40105 
CD74HCU04 
CD54AC/ACTOOF3A 
CD54AC/ACT02F3A 
CD54AC/ACTO4F3A 
CD54AC/ACTO5F3A 
CD54AC/ACTO8F3A 
CD54ACT20F3A 
CD54AC/ACT32F3A 
CD54AC/ACT74F3A 
CD54ACT86F3A 
CD54AC/ACT109F3A 
CD54AC/ACT112F3A 
CD54AC/ACT138F3A 
CD54AC/ACT139F3A 
CDS54ACT151F3A 
CDS54AC/ACT153F3A 
CD54AC157F3A 
CD54AC/ACT161F3A 
CD54AC/ACT163F3A 
CD54AC/ACT164F3A 
CDS54ACT174F3A 
CD54AC/ACT191F3A 
CD54AC/ACT193F3A 


E28.6 
E16.3 
E14.3 
E16.3 


M14.15 


E14.3 
F14.3 
F14.3 
F14.3 
F14.3 
F14.3 
F14.3 
F14.3 
F143 
F14.3 
F16.3 
F16.3 
F16.3 
F163 
F16.3 
F16.3 
F16.3 
F16.3 
F16.3 
F143 
F16.3 
F16.3 
F16.3 


EXAMPLE: E14 3 


PACKAGE 4 + Ls BODY 


TYPE LEAD WIDTH 
COUNT 
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PACKAGING 
INFORMATION 


Logic Package Selection Guide (Continued) 


[——ranrwousers | _cenow [ RInmacx | ror | soeomaze [soc [S50 
[oosmcncreorsn | _ras {| +f || 
FS 
[eosmoncroursa | rast | sid ST 
[oosmoncresraa | res | 


CD54ACT253F3A F16.3 
CD54AC/ACT257F3A F16.3 
CD54AC/ACT273F3A F20.3 
CD54AC/ACT280F3A F143 
CDS54AC/ACT283F3A F16.3 
CD54AC/ACT299F3A F20.3 
CD54ACT323F3A F20.3 
CD54AC/ACT373F3A F20.3 
CD54AC/ACT374F3A F20.3 
CD54ACT533F3A F20.3 
CD54AC/ACT534F3A F20.3 
CD54ACTS40F3A F20.3 
CD54AC/ACT541F3A F20.3 
CD54AC/ACT573F3A F20.3 
CD54AC/ACT574F3A F20.3 
CD54ACTE623F3A F20.3 
CD74AC/ACT00 
CD74AC/ACT02 
CD74AC/ACT04 
CD74AC/ACT05 
CD74AC/ACT08 
CD74AC/ACT10 
CD74AC/ACT14 
CD74AC/ACT20 
CD74AC/ACT32 
CD74AC/ACT74 
CD74AC/ACT86 
CD74AC/ACT109 
CD74AC/ACT112 
CD74AC/ACT 138 
CD74AC/ACT139 
CD74AC/ACT151 
CD74AC/ACT153 
CD74AC/ACT157 


E14.3 
E14.3 
E143 
E14.3 
E14.3 
E14.3 
E14.3 
E143 
E143 
E143 
E143 
E16.3 
E16.3 
E16.3 
E16.3 
E16.3 
E16.3 
E16.3 


M14.15 
M14.15 


M14.15 


M14.15 
M14.15 
M14.15 
M14.15 


M16.15 


EXAMPLE: 


E14 3 
PACKAGE f & BODY 


TYPE LEAD WIDTH 
COUNT 
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Logic Package Selection Guide (Continued) 


[——ranrwowsens | cero | marmce | pop | soesraze | soc [sr 
[eormcncrss {|_| es, | wes] 
[oommoncrs sti] es fos | 
i 
COTAAGICTIT a 
COTeACIGTION Tees [| os 
COTaRGIACTIS Cees [| wes 


CD74AC/ACT238 

COTaACIACTEA a 

COTeACACTER LO 

COTaACICTER Ce 

COTACICTEN SC 

COTeACACTES OC 
ee ee 


CD74AC/ACT253 

CD74AC/ACT257 M16.209 
CD74AC/ACT258 
CD74AC/ACT273 
CD74AC/ACT280 
CD74AC/ACT283 
CD74AC/ACT297 
CD74AC/ACT299 
CD74AC/ACT323 
CD74AC/ACT373 
CD74AC/ACT374 
CD74AC/ACT533 
CD74AC/ACT534 
CD74AC/ACT540 
CD74AC/ACT541 
CD74AC/ACT563 
CD74AC/ACT564 
CD74AC/ACT573 
CD74AC/ACT574 
CD74AC/ACT623 
CD74AC/ACT646 
CD74AC/ACT647 
CD74AC/ACT648 
CD74AC/ACT651 


E20.3 
E14.3 
E16.3 


M20.3 
M14.15 


M20.209 


E20.3 
E20.3 
E20.3 
E20.3 
E20.3 
E20.3 
E20.3 
E20.3 
E20.3 
E20.3 
E20.3 
E20.3 
E20.3 


E243 ae M24.3 M24.209 


E24.3 


M20.3 


M20.3 M20.209 


M20.3 


PACKAGING 
INFORMATION 


EXAMPLE: 


E14 .3 
PACKAGE a } = BODY 
TYPE ai WIDTH 


Logic Package Selection Guide (Continued) 


[parrwowsens [canoe | inmcx | pop | soeomze [ soo | sso 
SZ 
[oomacncress st Sid Cid Sd Cd 
A 


CD74AC/ACT7060 
CD74AC/ACT7623 
CD74FCT240 
CD74FCT241 
CD74FCT244 
CD74FCT245 
CD74FCT273 
CD74FCT373 
CD74FCT374 
CD74FCT533 
CD74FCT540 
CD74FCT541 
CD74FCT543 
CD74FCT564 
CD74FCT573 
CD74FCT574 
CD74FCT623 
CD74FCT646 
CD74FCT651 
CD74FCT652 
CD74FCT653 
CD74FCT654 


[oorrcraa «dT 
[eoreroraza «dT em 
[oorrcrwan |i 
[oorrcraaa «dT ems 
Fo 


CD74FCT842A 
CD74FCT843A 
CD74FCT844A 
CD74FCT861A 
CD74FCT863A 
CD74FCT2952A 
CD74FCT7623 
CD4001B 


S| |S/8] [818 S 8/8] |8 
e| [ele] [2/2 ele] |e 


iN 
é 


E24.3 
E24.3 
E243 


F143 


EXAMPLE: 


E14 3 
PACKAGE f Lt BODY 


TYPE LEAD WIDTH 
COUNT 
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Logic Package Selection Guide (Continued) 


[——rarrmoweens [cen | matmace | ror | soesmze] soc [| Sor 
A 
feos «dCs | ems] ews | ows | CT 
a OO 
a 


a 
rooms des | xiao | ees | ows | | 
a 
[eons ——SSS*d res [we [ews | ows [| 
Poon rs |] ews | ms |] 
feos «dt rus | ewe | ews | ows || 
feos «dru | ewe | ews | ows || 
feos «dts xe | ees | ows [| 
a OO 
feos «drs | ewe | ews | ows | | 
feos —SSS~dC es | iso | ewes | owes [| 
[eos ——SSSCd Cs | wie | ewes | ows [| 
feos Cds | wie | ees | ows | | 
[cows es | wieo | ees | ows | | 
feos Ces | wie | ees | ows | | 
OC 
rooms Cds | wes | ews | ows | | 
feos es | ems | ews | ows fT 
oO OC 
a OO 
[oor es | we | ees {ows | [| 
[ows es | wis] ewes | ows | | 
[eos —SSS*dt ries [ied [ees | ows [| SOS 
[eons —SSS*dt res | ewe | ews | ows [|S 
rooms SSCs | we] ews | ows | | 
Oc 
OO 
feos —SSSSSC~*Ces |e] ewes | owes | | 
fooone es | wie | ees | ows | [| 
feos Cds fw | ews ows fT 
[comes —SSS*dt res xe | ees | ows [i SS 
foes Tres | «|e ows fC 
feos] es | «Yes ows fC 
OO 


EXAMPLE: 


E14 3 
PACKAGE a} f [= BODY 
LEAD 


TYPE WIDTH 
COUNT 
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PACKAGING 
INFORMATION 


Logic Package Selection Guide (Continued) 


|___PARTNUMBERS | _cerop | Fuarpack | por | SIDEBRAZE | soir | _ssop__ 
jeowes Tes | to | ees | tes PT 
cone ae ee 
a ce 
a 
rr ee ee 
ae 
16D 


CD4053B F16.3 
CD4054B F16.3 
CD4055B 
CD4056B 
CD4059A 
CD4060B 
CD4063B 
CD4066B 
CD4067B 
CD4068B 
CD4069UB 
CD4070B 
CD4071B 
CD4072B 
CD4073B 
CD4075B 
CD4076B 
CD4077B 
CD4078B 
CD4081B 
CD4082B 
CD4085B 
CD4086B 
CD4089B 
CD4093B 
CD4094B 
CD4095B 
CD4096B 
CD4097B 
CD4098B 
CD4099B 


F16.3 
F24.6 
F16.3 
F16.3 
F14.3 
F24.6 
F143 
F14.3 


E16.3 
E24.6 


K16.D 


K14.B E14.3 D14.3 


K14.B 


F14.3 
F143 E143 
E14.3 


E14.3 


D14.3 
F143 
F16.3 
F14.3 


K14.B 
E143 D14.3 


F143 
F143 


D14.3 


E14.3 
F14.3 E14.3 
F16.3 
F14.3 
F16.3 
F14.3 


F14.3 


D14.3 


E14.3 
D16.3 
E14.3 D14.3 


F16.3 
F16.3 


EXAMPLE: E14 3 


PACKAGE + t L BODY 


TYPE LEAD WIDTH 
COUNT 
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Logic Package Selection Guide (Continued) 


PaRTMOWGERS | CeRow | RATmACK | Pom | Soesraze | soe | scr 
coast [ries [ «eo | ewes | ows || 


pcosssB 

pcos te to | tes TT 
oe Oc 2 = cc 
pcos tt | tes TT 
cose | te TKD | etes | tes | | 
a cs OS 
a 2 2c 2X 
pcos TT | PT 
costes TKD | eres | tes || 
pcosi7e | ts Tt | tes PT 
pcos tT et | tes TT 
a cn 3 
pcpaseop | tse | ets | tes | Td 
pepsi to 
a 
pcossera | ts ts | tes PT 
pcosop | to te 
a cn 2 a 
pcos | to Tt | ts || 
a a 
ee es Ss 
es ae Gc 1 
ee tc 
pcosscop | te 
ns 2c 
pcossrzup is 
jcossese CT tos || tes | tes TT 
a 3 
EE sO 
En 
CZ Go 
Zn = 
pcovsses tT ete | tes TT 
pcoze Tee 
ee ee = 
pcos te fT 
en cc a Sc 

EXAMPLE: E14 3 
package —* + L poy 


TYPE LEAD WIDTH 
COUNT 


7. 


nk 


5 


PACKAGING 
INFORMATION 


Logic Package Selection Guide (Continued) 


PART NUMBERS CERDIP FLATPACK | PDIP SIDEBRAZE | soc =| SSOP | 


EXAMPLE: E14 3 


PACKAGE my f L BODY 


TYPE LEAD WIDTH 
COUNT 
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Packaging Outlines 


Ceramic Dual-In-Line Metal Seal Packages (SBDIP) 


LEAD FINISH D16.3 MIL-STD-1835 CDIP2-T16 (D-2, CONFIGURATION C) 
16 LEAD CERAMIC DUAL-IN-LINE METAL SEAL PACKAGE 


SYMBO 


cl 


MILLIMETERS 


od 


i=) 
So 
—_ 
> 


oO 


-008 


é 
io) 
ine) 
ww 
s|ololo S 
g lok fo) (>) 
=i ine) 
oOo oro [o>] 
ed 
ae 
> 
* 


ee) 


Le 
Lil 
Ll 
| b2 
| bs 
pc | 
| ct | 
a 
a 
|e =| o1oossc | 2s54Bsc_ |. 
| eA | 0300BscC__ | —7.e2Bsc_ | - 
ee 
a ae 
alan 
| St 
a 
ft | 
| aaa__| 
| bbb _| 
| cco | 


Piece Y|CjA-B©|0) Pjaaa (| C}A-B@|0G@) 


0.015 


NOTES: 


1. Index area: A notch or a pin one identification mark shall be locat- 
ed adjacent to pin one and shall be located within the shaded 
area shown. The manufacturer’s identification shall not be used 
as a pin one identification mark. 


eA 

eA/2 0.150 BSC 3.81 BSC 
L 

aaa 

CCC 


2. The maximum limits of lead dimensions b and c or M shall be | Mi 
measured at the centroid of the finished lead surfaces, when | oN | 
solder dip or tin plate lead finish is applied. Rev. 0 4/94 


3. Dimensions b1 and ci apply to lead base metal only. Dimension 
M applies to lead plating and finish thickness. D14.3 MIL-STD-1835 CDIP2-T14 (D-1, CONFIGURATION C) 
4. Corner leads (1, N, N/2, and N/2+1) may be configured with a 14 LEAD CERAMIC DUAL-IN-LINE METAL SEAL PACKAGE 


partial lead paddle. For this configuration dimension b3 replaces 
dimension b2. 


5. Dimension Q shall be measured from the seating plane to the 
base plane. 


6. Measure dimension S1 at all four corners. 


7. Measure dimension S2 from the top of the ceramic body to the 
nearest metallization or lead. 


_ 

8. Nis the maximum number of terminal positions. . a O 
9. Braze fillets shall be concave. O i 
ee : = 

10. iii and oo per ANSI Y14.5M - 1982. 0.220 < © 
11. Controlling dimension: INCH. 0.100 BSC < a 


0.300 BSC 
0.150 BSC 


| 0.015 _| 
| 0.005 _ | 
| 0.005 _ | 
| 90? 
ae 
ae 
Lennala 
=—a 


| 3.18 | 5.08 
| 0.38 | 1.52 
0.13 | 
ee 
| 90° | 105° _ | 
| df 0.38 | 
ae 
| | 0.25 
ae 


Rev. 0 4/94 
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Packaging Outlines 


Ceramic Dual-In-Line Metal Seal Packages (SBDIP) (Continued) 


c1 LEAD FINISH 


SEATING 
eee | 
S1 


b2 


NOTES: 


1. Index area: A notch or a pin one identification mark shall be locat- 
ed adjacent to pin one and shall be located within the shaded 
area shown. The manufacturer's identification shall not be used 
as a pin one identification mark. 


2. The maximum limits of lead dimensions b and c or M shall be 
measured at the centroid of the finished lead surfaces, when 
solder dip or tin plate lead finish is applied. 


3. Dimensions b1 and c1 apply to lead base metal only. Dimension 
M applies to lead plating and finish thickness. 


4. Corner leads (1, N, N/2, and N/2+1) may be configured with a 
partial lead paddle. For this configuration dimension b3 replaces 
dimension b2. 


5. Dimension Q shall be measured from the seating plane to the 
base plane. 


6. Measure dimension S1 at all four corners. 


7. Measure dimension S2 from the top of the ceramic body to the 
nearest metallization or lead. 


8. N is the maximum number of terminal positions. 

9. Braze fillets shall be concave. 
10. Dimensioning and tolerancing per ANSI Y14.5M - 1982. 
11. Controlling dimension: INCH. 


D24.6 MIL-STD-1835 CDIP2-T24 (D-3, CONFIGURATION C) 


24 LEAD CERAMIC DUAL-IN-LINE METAL SEAL PACKAGE 


MILLIMETERS 


© 
> 


INCHES 


MIN | MAX J MIN’ | MAX [NOTES 
ee ee ee ee 
| 0.014 | 0.026 | 036 | 066 | 
| 0.014 | 0.023 | 0.36 | 0.58 
| b2 | 0.045 | 0065 | 114 | 165 
| bs | 0.023 | 0.045 | 058 | 1.14 
| oc | 0.008 | 0.018 | 0.20 | 046 | 
| ct | 0008 | 0015 | 020 | 038 | 
ee ee ee ee Ee 
| Ef 0.500 | 0.610 | 12.70 | 15.49 
| oe | 0.100 BSC 2.54 BSC 


0.600 BSC 15.24 BSC 


0.300 BSC 7.62 BSC 
0.120 | 0.200 | 3.05 | 5.08 | 
0.015 0.075 | 0.38 | 1.91 | 
|0.008 | - | 013 | - | 
| s2_f[ 005 | - [oi | - | 
| a | 90° | 105° 7 90° | 105° | 
| aaa | - | 0015 | - | 038 | 
| bbb | - | 0030 | - | 076 | 
a ee ee 

| - | 0.0015 | = | 0.088 | 


24 
Rev. 0 4/94 


D22.4 MIL-STD-1835 CDIP2-T22 (D-7, CONFIGURATION C) 
22 LEAD CERAMIC DUAL-IN-LINE METAL SEAL PACKAGE 


INCHES MILLIMETERS 


z 


OTES 
0.22 
0.02 
0.02 


ie) 


0.04 
0.018 
0.015 
1.111 
0.35 0.410 
0.100 BSC 
0.400 BSC 
0.200 BSC 


oa 


Slojo|o 
Sis oO 

—_ 
loom Eee) P= 


|. | 28.22 
10.41 


2.54 BSC 
10.16 BSC 
5.08 BSC 


0.46 
0.38 


2 


3 


ol 
~ 
ie) 


o 


78 


105° 
0.38 
0.76 
0.25 
0.03 


ojo}. S 
ro) © (o>) 
(oe) ao N 
Oo ° So 
| oo 
—* _— 
w lee) 
— 
(oe) 


a 


2 22 


a 

S 

nn 
nN 
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Packaging Outlines 


Dual-in-Line Plastic Packages (PDIP) 


E8.3 (JEDEC MS-001-BA ISSUE D) 
8 LEAD DUAL-IN-LINE PLASTIC PACKAGE 


BASE 
PLANE 


aii 
SEATING 
PLANE 
Hh 
BI 


NOTES: 
. Controlling Dimensions: INCH. In case of conflict between 
English and Metric dimensions, the inch dimensions control. 

2. Dimensioning and tolerancing per ANSI Y14.5M-1982. 

3. Symbols are defined in the “MO Series Symbol List” in Section 
2.2 of Publication No. 95. 

4. Dimensions A, A1 and L are measured with the package seated 
in JEDEC seating plane gauge GS-3. 

5. D, D1, and E1 dimensions do not include mold flash or protru- 
sions. Mold flash or protrusions shall not exceed 0.010 inch [14,3 (JEDEC MS-001-AA ISSUE D) 
(0.25mm). 14 LEAD DUAL-IN-LINE PLASTIC PACKAGE 

6. E and are measured with the leads constrained to be per- 
pendicular to datum | -C-|. 

7. @g and @¢ are measured at the lead tips with the leads uncon- 
strained. ec must be zero or greater. 

8. B1 maximum dimensions do not include dambar protrusions. 
Dambar protrusions shall not exceed 0.010 inch (0.25mm). 

9. Nis the maximum number of terminal positions. 

10. Corner leads (1, N, N/2 and N/2 + 1) for E8.3, £16.3, E18.3, 
E28.3, E42.6 will have a B1 dimension of 0.030 - 0.045 inch 
(0.76 - 1.14mm). 


ook 


0.100 BSC 
0.300 BSC 


PACKAGING 
INFORMATION 


_ 
> 


Rev. 0 12/93 
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Packaging Outlines 


Dual-in-Line Plastic Packages (PDIP) (Continued) 


BASE 
8 TY 
SEATING 
a | 
is a 
Bi 
B 
NOTES: 


1. Controlling Dimensions: INCH. In case of conflict between 
English and Metric dimensions, the inch dimensions control. 

2. Dimensioning and tolerancing per ANSI Y14.5M-1982. 

3. Symbols are defined in the “MO Series Symbol List” in Section 
2.2 of Publication No. 95. 

4. Dimensions A, A1 and L are measured with the package seated 
in JEDEC seating plane gauge GS-3. 

. D, D1, and E1 dimensions do not include mold flash or protru- 
sions. Mold flash or protrusions shall not exceed 0.010 inch 
(0.25mm). 

. Eand are measured with the leads constrained to be per- 
pendicular to datum | -C- |. 

7. @g and @¢ are measured at the lead tips with the leads uncon- 
strained. @¢ must be zero or greater. 

. B1 maximum dimensions do not include dambar protrusions. 
Dambar protrusions shall not exceed 0.010 inch (0.25mm). 

. Nis the maximum number of terminal positions. 

10. Corner leads (1, N, N/2 and N/2 + 1) for E8.3, E16.3, E18.3, 


E28.3, E42.6 will have a B1 dimension of 0.030 - 0.045 inch 
(0.76 - 1.14mm). 


on 


op) 


foe) 


co 


E16.3 (JEDEC MS-001-BB ISSUE D) 
16 LEAD DUAL-IN-LINE PLASTIC PACKAGE 


MILLIMETERS 


ole 
=—i N 
. a>) 
as 
Nl o|@ 


Bik 
wi] Ww - 
SI4|x~ Slo|= 
= & a 
mam ~ = 
m 
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= 


—” 
12 ?) 
fe) 
re 
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E20.3 (JEDEC MS-001-AD ISSUE D) 
20 LEAD DUAL-IN-LINE PLASTIC PACKAGE 


MILLIMETERS 


o 


S|° © 
S 2 
ee) oi 
nN 
SIO] Ss 
_ +. 
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Packaging Outlines 


Dual-In-Line Plastic Packages (PDIP) (Continued) 


. Controlling Dimensions: INCH. In case of conflict between 


English and Metric dimensions, the inch dimensions control. 


. Dimensioning and tolerancing per ANSI Y14.5M-1982. 
. Symbols are defined in the “MO Series Symbol List’ in Section 


2.2 of Publication No. 95. 


. Dimensions A, A1 and L are measured with the package seated 


in JEDEC seating plane gauge GS-3. 


. D, D1, and E1 dimensions do not include mold flash or protru- 


sions. Mold flash or protrusions shall not exceed 0.010 inch 
(0.25mm). 


. Eand are measured with the leads constrained to be per- 


pendicular to datum [-c-]. 


. @g and @¢ are measured at the lead tips with the leads uncon- 


strained. @¢ must be Zero or greater. 


. B1 maximum dimensions do not include dambar protrusions. 


Dambar protrusions shall not exceed 0.010 inch (0.25mm). 


. Nis the maximum number of terminal positions. 
10. 


Corner leads (1, N, N/2 and N/2 + 1) for £8.3, E16.3, E18.3, 
E28.3, E42.6 will have a B1 dimension of 0.030 - 0.045 inch 
(0.76 - 1.14mm). 


E22.4 (JEDEC MS-010-AA ISSUE C) 
22 LEAD DUAL-IN-LINE PLASTIC PACKAGE 


SYMBOL | MAX | | MAX | NOTES 
os ae 
[0.106 4.96 


0.356 


Ww 
wk 
[ee] 


0.425 


ce 
| ot 
a 
| et 
es ee 
_—- 
| ee | 
Lael 


10.79 


2.54 BSC 
10.16 BSC 
12.70 
4.06 


0.400 BSC 
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E24.3 (JEDEC MS-001-AF ISSUE D) 
24 LEAD NARROW BODY DUAL-IN-LINE PLASTIC PACKAGE 


INCHES MILLIMETERS 


| 0.210 | 
ae 
0.195 


0.39 
4 


ie) 


PACKAGING 
INFORMATION 


0.356 


0.008 
1.230 
0.005 


0.204 
31.24 


| 
0.300 7.62 
0.240 


0.100 BSC 
0.300 BSC 


32.51 
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Packaging Outlines 


Dual-iIn-Line Plastic Packages (PDIP) (Continued) 


NOTES: 


:F 


Controlling Dimensions: INCH. In case of conflict between 
English and Metric dimensions, the inch dimensions control. 


. Dimensioning and tolerancing per ANS! Y14.5M-1982. 
. Symbols are defined in the “MO Series Symbol List” in Section 


2.2 of Publication No. 95. 


. Dimensions A, A1 and L are measured with the package seated 


in JEDEC seating plane gauge GS-3. 


. D, D1, and E1 dimensions do not include mold flash or protru- 


sions. Mold flash or protrusions shall not exceed 0.010 inch 
(0.25mm). 


. Eand are measured with the leads constrained to be per- 


pendicular to datum [-C-]. 


. 6g and @c are measured at the lead tips with the leads uncon- 


Strained. @¢ must be Zero or greater. 


. B1 maximum dimensions do not include dambar protrusions. 


Dambar protrusions shall not exceed 0.010 inch (0.25mm). 


. Nis the maximum number of terminal positions. 
10. 


Corner leads (1, N, N/2 and N/2 + 1) for E8.3, E16.3, E18.3, 
E28.3, E42.6 will have a B1 dimension of 0.030 - 0.045 inch 
(0.76 - 1.14mm). 


E24.6 (JEDEC MS-011-AA ISSUE B) 
24 LEAD DUAL-IN-LINE PLASTIC PACKAGE 


MILLIMETERS 


NOTES 
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NOTES 


E28.6 (JEDEC MS-011-AB ISSUE B) 
28 LEAD DUAL-IN-LINE PLASTIC PACKAGE 


MILLIMETERS 
SYMBOL 
A 


ww 
© _ 


0.070 
0.015 


0.77 ‘ 


Q 


0.625 
0.485 0.580 
0.100 BSC 
0.600 BSC 


15.24 15.87 

12.32 14.73 
2.54 BSC 
15.24 BSC 


[508 
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Packaging Outlines 


Dual-In-Line Plastic Packages (PDIP) (Continued) 


NOTES: 


. Controlling Dimensions: INCH. In case of conflict between 


English and Metric dimensions, the inch dimensions control. 


. Dimensioning and tolerancing per ANSI Y14.5M-1982. 
. Symbols are defined in the “MO Series Symbol List” in Section 


2.2 of Publication No. 95. 


. Dimensions A, Ai and L are measured with the package seated 


in JEDEC seating plane gauge GS-3. 


. D, 01, and E1 dimensions do not include mold flash or protru- 


sions. Mold flash or protrusions shall not exceed 0.010 inch 
(0.25mm). 


. Eand are measured with the leads constrained to be per- 


pendicular to datum [-c-]. 


. @p and @o are measured at the lead tips with the leads uncon- 


Strained. @¢ must be Zero or greater. 


. B1 maximum dimensions do not include dambar protrusions. 


Dambar protrusions shall not exceed 0.010 inch (0.25mm). 


. Nis the maximum number of terminal positions. 
10. 


Corner leads (1, N, N/2 and N/2 + 1) for E8.3, E16.3, E18.3, 
E28.3, E42.6 will have a B1 dimension of 0.030 - 0.045 inch 
(0.76 - 1.14mm). 


E40.6 (JEDEC MS-011-AC ISSUE B) 
40 LEAD DUAL-IN-LINE PLASTIC PACKAGE 
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Packaging Outlines 


Ceramic Dual-in-Line Frit Seal Packages (CerDIP) 
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NOTES: 


1. 


Index area: A notch or a pin one identification mark shall be locat- 
ed adjacent to pin one and shall be located within the shaded 
area shown. The manufacturer’s identification shall not be used 
as a pin one identification mark. 


. The maximum limits of lead dimensions b and c or M shall be 


measured at the centroid of the finished lead surfaces, when 
solder dip or tin plate lead finish is applied. 


. Dimensions b1 and ci apply to lead base metal only. Dimension 


M applies to lead plating and finish thickness. 


. Corner leads (1, N, N/2, and N/2+1) may be configured with a 


partial lead paddle. For this configuration dimension b3 replaces 
dimension b2. 


. This dimension allows for off-center lid, meniscus, and glass 


overrun. 


. Dimension Q shall be measured from the seating plane to the 


base plane. 


7. Measure dimension S1 at all four corners. 


. Nis the maximum number of terminal positions. 
. Dimensioning and tolerancing per ANSI Y14.5M - 1982. 
. Controlling dimension: INCH. 


F16.3 MIL-STD-1835 GDIP1-T16 (D-2, CONFIGURATION A) 
16 LEAD CERAMIC DUAL-IN-LINE FRIT SEAL PACKAGE 


SYMBOL] MIN. | MAX | MIN | MAX_| 

| A | - {| 0200 | - | 508 | - | 
|b | oo | 0026 | 036 | 066 | 2 | 
| bi | 0.014 | 0023 | 036 | 058 | 3 
| 2 | 0.045 | 0.065 [114 | 1.65 |. 
| 63 0.023 | 0.045 | 058 | 1.14 | 4 
| c | 0.008 | 0.018 | 020 | 046 | 2 | 
|_ci_| 0.008 | 0.015 | 0.20 | 0.398 | 3 | 
ae Se ee ee 
| Ef} 0220 | 0310 | 559 | 7.87 | 5 | 
ae Se ee 
| eA | o3s00ssc_ | 762Bsc_ |; 
| eA2 | oisopsc | 3.8iBsc | - 
| kf 0125 | 0200 | 318 | 5.08 | - 
| Qf} 001s | 0.060 | 038 | 152 | 6 | 
Se 
a ee 
| aaa | - | 0015 | - | oss 
| bbb f - | oo30 | - | o7e | - 
| co | - | oo10 | - | 02 | - | 
| Mf - | ooos{  - | 0.038 | 23 
a a ee ee ee ee 
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F14.3 MIL-STD-1835 GDIP1-T14 (D-1, CONFIGURATION A) 
14 LEAD CERAMIC DUAL-IN-LINE FRIT SEAL PACKAGE) 


MIN, | MAX | MIN” |_MAX__| NOTES 
a ee 
| 0.014 | 0.026 | 036 | o66 | 2 | 
| 0.014 | 0.023 | 036 | 058 | 3 | 
| 0.045 | 0.065 | 114 | 1.65 | - 
| 0.023 | 0.045 | 058 | 1.14 | 4 | 
0.008 | 0.018 | 0.20 | 046 | 2 | 
0.008 | 0.015 | 020 | 038 | 3 
es Ee ee 

| 0.220 | 0.310 | 5.59 | 7.87 _| 
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Packaging Outlines 


Ceramic Dual-In-Line Frit Seal Packages (CerDIP) (Continued) 


c1 LEAD FINISH 


BASE 
PLANE 


NOTES: 


1. Index area: A notch or a pin one identification mark shall be locat- 
ed adjacent to pin one and shall be located within the shaded 
area shown. The manufacturer’s identification shall not be used 
as a pin one identification mark. 


2. The maximum limits of lead dimensions b and c or M shall be 
measured at the centroid of the finished lead surfaces, when 
solder dip or tin plate lead finish is applied. 


3. Dimensions b1 and c1 apply to lead base metal only. Dimension 
M applies to lead plating and finish thickness. 


4. Corner leads (1, N, N/2, and N/2+1) may be configured with a 
partial lead paddle. For this configuration dimension b3 replaces 
dimension b2. 


5. This dimension allows for off-center lid, meniscus, and glass 
overrun. 


6. Dimension Q shall be measured from the seating plane to the 
base plane. 


7. Measure dimension S1 at all four corners. 

8. N is the maximum number of terminal positions. 

9. Dimensioning and tolerancing per ANSI Y14.5M - 1982. 
10. Controlling dimension: INCH. 


F24.6 MIL-STD-1835 GDIP1-T24 (D-3, CONFIGURATION A) 
24 LEAD CERAMIC DUAL-IN-LINE FRIT SEAL PACKAGE 
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F20.3 MIL-STD-1835 GDIP1-T20 (D-8, CONFIGURATION A) 
20 LEAD CERAMIC DUAL-IN-LINE FRIT SEAL PACKAGE 


INCHES MILLIMETERS 


_ 
ails 
> 


o};oO oO 
ioe to) So 
al a ie) 
Colpo o> 

~~“ _ 

rere] =k 

N cos 


2.54 BSC 
7.62 BSC 
3.81 BSC 


0.100 BSC 
0.300 BSC 
0.150 BSC 


A 
A/2 


© 


S|° 
Sis 
food Bee) 
2 o |< 
N 
oO 
als 
_—s 
foe) 


© 


_ 
“J 


8 


© ° : 
2 “I 

oe) o> 

os) 


Rev. 0 4/94 


7-25 


PACKAGING 
INFORMATION 


Packaging Outlines 


Ceramic Metal Seal Flatpack Packages (Flatpack) 
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SECTION A-A 
NOTES: 
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. Index area: A notch or a pin one identification mark shall be locat- 
ed adjacent to pin one and shall be located within the shaded 
area shown. The manufacturer's identification shall not be used 
as a pin one identification mark. Alternately, a tab (dimension k) 
may be used to identify pin one. 


we) 


. Ifa pin one identification mark is used in addition to a tab, the lim- 
its of dimension k do not apply. 


ie) 


. This dimension allows for off-center lid, meniscus, and glass 
overrun. 


> 


Dimensions b1 and ci apply to lead base metal only. Dimension 
M applies to lead plating and finish thickness. The maximum lim- 
its of lead dimensions b and c or M shall be measured at the cen- 
troid of the finished lead surfaces, when solder dip or tin plate 
lead finish is applied. 


5. Nis the maximum number of terminal positions. 
6. Measure dimension S/ at all four corners. 


7. For bottom-brazed lead packages, no organic or polymeric mate- 
rials shall be molded to the bottom of the package to cover the 
leads. 


8. Dimension Q shall be measured at the point of exit (beyond the 
meniscus) of the lead from the body. Dimension Q minimum 
shall be reduced by 0.0015 inch (0.038mm) maximum when sol- 
der dip lead finish is applied. 

9. Dimensioning and tolerancing per ANSI Y14.5M - 1982. 


10. Controlling dimension: INCH. 
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Packaging Outlines 


Ceramic Metal Seal Flatpack Packages (Flatpack) (Continued) 


K24.D top BRAZED 
24 LEAD CERAMIC METAL SEAL FLATPACK PACKAGE 
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SECTION A-A 
NOTES: 


1. Index area: A notch or a pin one identification mark shall be locat- 
ed adjacent to pin one and shall be located within the shaded 
area shown. The manufacturer's identification shall not be used Rev. 0 6/17/94 
as a pin one identification mark. Alternately, a tab (dimension k) 
may be used to identify pin one. 


2. If a pin one identification mark is used in addition to a tab, the lim- 
its of dimension k do not apply. 


3. This dimension allows for off-center lid, meniscus, and glass 
overrun. 


4. Dimensions b1 and c1 apply to lead base metal only. Dimension 
M applies to lead plating and finish thickness. The maximum lim- 
its of lead dimensions b andc or M shall be measured at the cen- 
troid of the finished lead surfaces, when solder dip or tin plate 
lead finish is applied. 


5. Nis the maximum number of terminal positions. 


6. Measure dimension S1 at all four corners. 


7. For bottom-brazed lead packages, no organic or polymeric mate- 
rials shall be molded to the bottom of the package to cover the 
leads. 


8. Dimension Q shall be measured at the point of exit (beyond the 
meniscus) of the lead from the body. Dimension Q minimum 
shall be reduced by 0.0015 inch (0.038mm) maximum when sol- 
der dip lead finish is applied. 


PACKAGING 
INFORMATION 


9. Dimensioning and tolerancing per ANSI Y14.5M - 1982. 
10. Controlling dimension: INCH. 


11. The basic lead spacing is 0.050 inch (1.27mm) between center 
lines. Each lead centerline shall be located within +0.005 inch 
(0.13mm) of its exact longitudinal position relative to lead 1 and 
the highest numbered (N) lead. 
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Packaging Outlines 


Small Outline Plastic Packages (SOIC) 
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10. 


. Symbols are defined in the “MO Series Symbol List” in Section 


2.2 of Publication Number 95. 


. Dimensioning and tolerancing per ANSI Y14.5M-1982. 
. Dimension “D” does not include mold flash, protrusions or gate 


burrs. Mold flash, protrusion and gate burrs shall not exceed 
0.15mm (0.006 inch) per side. 


. Dimension “E” does not include interlead flash or protrusions. In- 


terlead flash and protrusions shall not exceed 0.25mm (0.010 
inch) per side. 


. The chamfer on the body is optional. If it is not present, a visual 


index feature must be located within the crosshatched area. 


. “L” is the length of terminal for soldering to a substrate. 

. “Nis the number of terminal positions. 

. Terminal numbers are shown for reference only. 

. The lead width “B”, as measured 0.36mm (0.014 inch) or greater 


above the seating plane, shall not exceed a maximum value of 
0.61mm (0.024 inch). 


Controlling dimension: MILLIMETER. Converted inch dimen- 
sions are not necessarily exact. 


M14.15 (JEDEC MS-012-AB ISSUE C) 
14 LEAD NARROW BODY SMALL OUTLINE PLASTIC PACKAGE 
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M16.15 (JEDEC MS-012-AC ISSUE C) 
16 LEAD NARROW BODY SMALL OUTLINE PLASTIC PACKAGE 
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Packaging Outlines 


Small Outline Plastic Packages (SOIC) (Continued) 
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NOTES: 


1. Symbols are defined in the “MO Series Symbol List’ in Section 
2.2 of Publication Number 95. 


2. Dimensioning and tolerancing per ANSI Y14.5M-1982. 


3. Dimension “D” does not include mold flash, protrusions or gate 
burrs. Mold flash, protrusion and gate burrs shall not exceed 
0.15mm (0.006 inch) per side. 


4. Dimension “E” does not include interlead flash or protrusions. In- 
terlead flash and protrusions shall not exceed 0.25mm (0.010 
inch) per side. 


5. The chamfer on the body is optional. If it is not present, a visual 
index feature must be located within the crosshatched area. 


. “L” is the length of terminal for soldering to a substrate. 
. “N’ is the number of terminal positions. 
. Terminal numbers are shown for reference only. | 


. The lead width “B”, as measured 0.36mm (0.014 inch) or greater 
above the seating plane, shall not exceed a maximum value of 
0.61mm (0.024 inch) 

10. Controlling dimension: MILLIMETER. Converted inch dimen- 

sions are not necessarily exact. 
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M20.3 (JEDEC MS-013-AC ISSUE C) 
20 LEAD WIDE BODY SMALL OUTLINE PLASTIC PACKAGE 
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M24.3 (JEDEC MS-013-AD ISSUE C) 
24 LEAD WIDE BODY SMALL OUTLINE PLASTIC PACKAGE 
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PACKAGING 
INFORMATION 


Packaging Outlines 


Shrink Small Outline Plastic Packages (SSOP) 
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Symbols are defined in the “MO Series Symbol List” in Section 
2.2 of Publication Number 95. 


. Dimensioning and tolerancing per ANSI Y14.5M-1982. 
. Dimension “D” does not include mold flash, protrusions or gate 


burrs. Mold flash, protrusion and gate burrs shall not exceed 
0.20mm (0.0078 inch) per side. 


. Dimension “E” does not include interlead flash or protrusions. In- 


terlead flash and protrusions shall not exceed 0.20mm (0.0078 
inch) per side. 


. The chamfer on the body is optional. If it is not present, a visual 


index feature must be located within the crosshatched area. 


. “L” is the length of terminal for soldering to a substrate. 

. “N’ is the number of terminal positions. 

. Terminal numbers are shown for reference only. 

. The lead width “B”, as measured 0.36mm (0.014 inch) or greater 


above the seating plane, shall not exceed a maximum value of 
0.51mm (0.020 inch) 


. Controlling dimension: MILLIMETER. Converted inch dimen- 


sions are not necessarily exact. 


M16.209 (JEDEC MO-150-AC ISSUE A) 
16 LEAD SHRINK SMALL OUTLINE PLASTIC PACKAGE 
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Packaging Outlines 


Shrink Small Outline Plastic Packages (SSOP) (Continued) 
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NOTES: 


1. Symbols are defined in the “MO Series Symbol List” in Section 
2.2 of Publication Number 95. 


2. Dimensioning and tolerancing per ANSI Y14.5M-1982. 

3. Dimension “D” does not include mold flash, protrusions or gate 
burrs. Mold flash, protrusion and gate burrs shall not exceed 
0.20mm (0.0078 inch) per side. 

4. Dimension “E” does not include interlead flash or protrusions. In- 
terlead flash and protrusions shall not exceed 0.20mm (0.0078 
inch) per side. 

5. The chamfer on the body is optional. If it is not present, a visual 

index feature must be located within the crosshatched area. 

. “L” is the length of terminal for soldering to a substrate. 

“N” is the number of terminal positions. 

. Terminal numbers are shown for reference only. 

. The lead width “B’, as measured 0.36mm (0.014 inch) or greater 

above the seating plane, shall not exceed a maximum value of 
0.51mm (0.020 inch) 


10. Controlling dimension: MILLIMETER. Converted inch dimen- 
sions are not necessarily exact. 
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CMOS LOGIC ICs 


PRODUCT SELECTION GUIDE 


HOW TO USE HARRIS AnswerFAX 
What is AnswerFAX? 


AnswerFAX is Harris’ automated fax response system. It gives you on-demand access to a full 
library of the latest data sheets, application notes, and other information on Harris products. 


What do | need to use AnswerFAX? 
Just a fax machine and a touch-tone phone. You can access it 24 hours a day, 7 days a week. 


How does it work? 


You call the AnswerFAX number, touch-tone your way through a series of recorded questions, enter 
the order numbers of the documents you want, and give AnswerFAX a fax number to send them to. 
You'll have the information you need in minutes. The chart on the next page shows you how. 


How do | find out the order number for the publications | want? 


The first time you call AnswerFAX, you should order one or more on-line catalogs of product line 
information. There are nine catalogs: 


¢ New Products e Digital Signal Processing (DSP) Products = * Rad Hard Products 
e Linear/Telecom Products e Discrete & Intelligent Power Products e CMOS Logic Products 
e Data Acquisition Products e Microprocessor Products e Application Notes 


Once they’re faxed to you, you can call back and order the publications themselves by number. 


@e ®@ 
How do | start? 
Dial 407-724-7800. That’s it. 


et SEMICONDUCTOR 


ANSWERFAX 


HOW TO USE 


8-1 


Your Map to Harris AnswerFAX 


A complete AnswerFAX catalog listing is available, 
please call 1-800-442-7747 and request document BR-057 (84 pages) 


ENTER 
YOUR CORRECT 


FAX NUMBER 
AND CONFIRM 
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FAX NUMBER 
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DOCUMENT 
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DONE 


(UP TO THREE) 
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DOCUMENT 
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DONE 
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ieee PRODUCTS 


CMOS LOGIC 


ENTERS “&” 
" PRODUCTS 
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NOTES 
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HELP 


KeHARRIS Harris AnswerFAX Data Book Request Form - Document #199 


SEMICONDUCTOR Data Books Available Now 
PUB. 
NUMBER DATA BOOK/DESCRIPTION 


$G103 CMOS LOGIC SELECTION GUIDE (1994: 288pp) This product selection guide contains technical information on Harris 
Semiconductor High Speed 54/74 CMOS Logic Integrated Circuits for commercial, industrial and military applications. It 


covers Harris’ High Speed CMOS Logic HC/HCT Series, AC/ACT Series, BICMOS Interface Logic FCT Series and CMOS 
PSG201.21 


Logic CD4000B Series. 
5 DB500B 


PRODUCT SELECTION GUIDE (NEW 1994: 616pp) Key product information on all Harris Semiconductor devices. 
z DB301B 


Sectioned (Linear, Data Acquisition, Digital Signal Processing, Telecom, Intelligent Power, Discrete Power, Digital 
& DB302B 


Microprocessors and Hi-Rel/Military and Rad Hard) for easy use and includes cross references and alphanumeric part 
number index. 

j DB304.1 

7 DB450.4 


j DB223B 


7 DB235B 


i DB260.2 
i DB303 
DB309.1 MCT/AGBT/DIODES (1995: est 700pp) This MCT/IGBT/Diodes Databook represents the full line of these products made by 
Harris Semiconductor Discrete Power Products for commercial applications. 


Analog 
Military 


: DB312 
DIGITAL MILITARY (1989: 680pp) Harris CMOS digital ICs — microprocessors, peripherals, data communications and 


Digital 
Military memory — are included in this data book. 


La 7004 Complete Set of Commercial Harris Data Books 
ft 7005 Complete Set of Commercial and Military Harris Data Books 


LINEAR AND TELECOM ICs (1993: 1,312pp) Product specifications for: op amps, comparators, S/H amps, differential 
amps, arrays, special analog circuits, telecom ICs, and power processing circuits. 


DATA ACQUISITION (1994: 1,104pp) Product specifications on A/D converters (display, integrating, successive 
approximation, flash); D/A converters, switches, multiplexers, and other products. 


DIGITAL SIGNAL PROCESSING (1994: 528pp) Product specifications on one-dimensional and two-dimensional filters, 
signal synthesizers, multipliers, special function devices (such as address sequencers, binary correlators, histogrammer). 


INTELLIGENT POWER ICs (1994: 946pp) This data book includes a complete set of data sheets for product specifications, 
application notes with design details for specific applications of Harris products, and a description of the Harris quality and 
high reliability program. 


TRANSIENT VOLTAGE SUPPRESSION DEVICES (1995: 400pp) Product specifications of Harris varistors and surgectors. 
Also, general informational chapters such as: “Voltage Transients - An Overview,” “Transient Suppression - Devices and 
Principles,” “Suppression - Automotive Transients.” 


POWER MOSFETs (1994: 1,328pp) This data book contains detailed technical information including standard power 
MOSFETs (the popular RF-series types, the IRF-series of industry replacement types, and JEDEC types), MegaFETs, logic- 
level power MOSFETs (L2FETs), ruggedized power MOSFETs, advanced discrete, high-reliability and radiation-hardened 
power MOSFETs. 


RADIATION HARDENED (1993: 2,232pp) Harris technologies used include dielectric isolation (Dl), Silicon-on-Sapphire 
(SOS), and Silicon-on-Insulator (SOl). The Harris radiation-hardened products include the CD4000, HCS/HCTS and ACS/ 
ACTS logic families, SRAMs, PROMs, op amps, analog multiplexers, the 80C85/80C86 microprocessor family, analog 
switches, gate arrays, standard cells and custom devices. 


CDP6805 CMOS MICROCONTROLLERS & PERIPHERALS (1995: 436pp) This data book represents the full line of Harris 
Semiconductor CDP6805 products for commercial applications and supersedes previously published CDP6805 data books 
under the Harris, GE, RCA or Intersil names. 


MICROPROCESSOR PRODUCTS (1992: 1,156pp) For commercial and military applications. Product specifications on 
CMOS microprocessors, peripherals, data communications, and memory ICs. 


ANALOG MILITARY (1989: 1,264pp) This data book describes Harris’ military line of Linear, Data Acquisition, and 
Telecommunications circuits. 


ANALOG MILITARY DATA BOOK SUPPLEMENT (1994: 432pp) The 1994 Military Data Book Supplement, combined with 
the 1989 Analog Military Product Data Book, contain detailed technical information on the extensive line of Harris 
Semiconductor Linear and Data Acquisition products for Military (MIL-STD-883, DESC SMD and JAN) applications and 
supersedes all previously published Linear and Data Acquisition Military data books. For applications requiring Radiation 
Hardened products, please refer to the 1993 Harris Radiation Hardened Product Data Book (document #DB235B) 
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AnswerFAX 
DOCUMENT PART 
NUMBER NUMBER DESCRIPTION 


CD4020B, CMOS Ripple-Carry Binary 
CD4024B, CD4040B_ Counter/Dividers (4 pages) 
Types 
1118 CD4026B, CD4033B CMOS Decade Counters/ 
Types Dividers (6 pages) | 
942 CD4027B Types CMOS Dual J-K Master-Slave 
Flip-Flop (4 pages) 
1016 CD4028B Types BCD-to-Decimal Decoder 
(4 pages) | 
1028 CD4029B Types CMOS Presettable Up/Down 
Counter (6 pages) | 


1055 CD4030B Types CMOS Quad Exclusive-OR 
Gate (3 pages) 


1073 CD4031B Types CMOS 64-Stage Static Shift 
Register (5 pages) | 
1062 CD4034B Types CMOS 8-Stage Static | 
Bidirectional Parallel/Serial 
Input/Output Bus Register 
(6 pages) | 


AnswerFAX 
DOCUMENT 
NUMBER 


PART 
NUMBER 


DESCRIPTION 


Complete Listing of Harris 
Sales Offices, Representatives 
and Authorized Distributors 

World Wide (7 pages) 


LOGIC PACKAGING INFORMATION 


7020 SG103 Section 7 —_ Logic Packaging Information 
(15 pages) 


CD4000B SERIES LOGIC DATA SHEETS 


7012 CMOS Logic ICs- —_ Hanis’ High-Reliability CD4000B 
CD4000B Series _—_ Series of high- voltage CMOS ICs 
consists of a broad range of SSI, 
MSI-1, and MSI-2 (LSI) functions 
from simple gates to complex 
counters, registers, and arithmetic 
circuits. (838 pages) 


CD4000 SERIES LOGIC DATA SHEETS 


CD4001B, CMOS NOR Gates (4 pages) 
CD4002B, CD4025B 

CD4001UB Types CMOS Quad 2-Input NOR 

Gate (3 pages) 


Types 
1033 CD4006B Types CMOS 18-Stage Static Shift 
Register (4 pages) 


CD4007UB Types CMOS Dual Complementary 
Pair Plus Inverter (4 pages) 


CD4035B Types CMOS 4-Stage Parallel In/ 
Parallel Out Shift Register | 
(5 pages) | 


934 CD4041UB Types CMOS Quad True/ | 


Complement Buffer (3 pages) 


954 CD4042B Types CMOS Quad Clocked "D" 
Latch (4 pages) 

956 CD4043B, CD4044B CMOS Quad 3-State R/S | 

Types Latches (4 pages) 


1119 CD4045B Types CMOS 21-Stage Counter | 
(4 pages) 

1099 CD4046B Types CMOS Micropower Phase- 
Locked Loop (6 pages) | 


1123 CD4047B Types CMOS Low-Power 
Monostable/Astable 
Multivibrator (7 pages) 


CD4048B Types CMOS Multifunction 
Expandable 8-Input Gate 
(5 pages) | 
CD4049UB, CMOS Hex Buffer/Converte 
CD4050B Types (4 pages) | 


CD4051B, CMOS Analog Miltiplexers/ | 
CD4052B, CD4053B + Demultiplexers (7 pages) 
Types 


CD4054B, CMOS Liquid-Crystal Display 
CD4055B, CD4056B _sDrivers (5 pages) | 
Types 


CD4059A Types CMOS Programmable Divide- 
by-"N" Counter (8 pages) 


CD4008B Types CMOS 4-Bit Full Adder 
(4 pages) 
CD4009UB, CMOS Hex Buffers/Converters 
CD4010B Types (4 pages) 


CD4011B, CMOS NAND Gates (4 pages) 
CD4012B, CD4023B 
Types 


9 
9 
9 

La CD4011UB Types CMOS Quad 2-Input NAND 


3718 


Gate (3 pages) 


CD4013B Types CMOS Dual ’D’-Type Flip-Flop 
(4 pages) 


1043 CD4014B,CD4021B CMOS 8-Stage Static Shift 
Types Registers (5 pages) 


1024 CD4015B Types CMOS Dual 4-Stage Static 

Shift Register (4 pages) 
CD4016B Types CMOS Quad Bilateral Switch 

(5 pages) 

1113 CD4017B, CD4022B CMOS Counter/Dividers 

Types (6 pages) 

1034 CD4018B Types CMOS Presettable Divide-By- 
"N" Counter (5 pages) 

1045 CD4019B Types © CMOS Quad AND/OR Select 
Gate (4 pages) 


85 
45 
77 
951 
940 
947 
936 
953 
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AnswerFAX 
DOCUMENT 
NUMBER 


PART 
NUMBER 


CD4060B Types 


805 CD4063B Types 


1114 CD4066B Types 


3719 CD4067B, CD4097B 


Types 
CD4068B Types 


809 


804 
910 


CD4069UB Types 


CD4070B, CD4077B 
Types 


CD4071B, 
CD4072B, CD4075B 
Types 


CD4073B, 
CD4081B, CD4082B 
Types 
CD4076B Types 
CD4078B Types 


CD4085B Types 


CD4086B Types 


1003 CD4089B Types 


836 CD4093B Types 


3707 CD4094B Types 


879 CD4095B, CD4096B 


Types 
CD4098B Types 


979 
948 CD4099B Types 
1002 CD4502B Types 


1224 
1846 


CD4503B Types 
CD4504B Types 


FARRIS 


SEMICONDUCTOR 


DESCRIPTION 


CMOS 14-Stage Ripple-Carry 
Binary Counter/Divider and 
Oscillator (4 pages) 


CMOS 4-Bit Magnitude 
Comparator (4 pages) 
CMOS Quad Bilateral Switch 
(5 pages) 

CMOS Analog Multiplexers/ 
Demultiplexers (6 pages) 
CMOS 8-Input NAND/AND 
Gate (3 pages) 

CMOS Hex Inverter (3 pages) 
CMOS Quad Exclusive-OR 
and Exlusive-NOR Gates 

(3 pages) 

CMOS or Gates (4 pages) 


CMOS AND Gates (4 pages) 


CMOS 4-Bit D-Type Registers 
(4 pages) 
CMOS 8-Input NOR/OR Gate 
(3 pages) 


CMOS Dual 2-Wide 2-Input 
AND-OR-INVERT Gate 
(4 pages) 


CMOS Expandable 4-Wide 
2-InputAND-OR-INVERT Gate 
(4 pages) 

CMOS Binary Rate Multiplier 
(5 pages) 

CMOS Quad 2-Input NAND 
Schmitt Triggers (4 pages) 


CMOS 8-Stage Shift-and-Store 
Bus Register (4 pages) 
CMOS Gated J-K Master- 
Slave Flip-Flops (4 pages) 
CMOS Dual Monostable 
Multivibrator (5 pages) 
CMOS 8-Bit Addressable 
Latch (4 pages) 

CMOS Strobed Hex Inverter/ 
Buffer (3 pages) 

CMOS Hex Buffer (3 pages) 
CMOS Hex Voltage-Level 
Shifter for TTL-to-CMOS or 
CMOS-to-CMOS Operation 
(4 pages) 


AnswerFAX 
DOCUMENT 
NUMBER 


899 


1032 


3721 


1148 


808 


1723 


1006 


1720 


<e) 
oO 
— 


876 


1186 


oo 
on 
ioe) 


1711 
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PART 
NUMBER 


CD4508B Types 


Types 
CD4511B Types 


CD4512B Types 


Types 
CD4517B Types 


Types 
CD4519B Types 


CD4521B Types 


CD4522B Types 


CD4527B Types 


CD4529B Types 


CD4532B Types 


CD4536B Types 


CD4538B Types 


CD4541B Types 


CD4543B Types 


Types 


CD4560B Types 


DESCRIPTION 


CMOS Dual 4-Bit Latch 
(4 pages) 


CD4510B,CD4516B CMOS Presettable Up/Down 


Counters (6 pages) 


CMOS BCD-to-7-Segment 
Latch Decoder Drivers 

(5 pages) 

CMOS 8-Channel Data 
Selector (3 pages) 


CD4514B,CD4515B CMOS 4-Bit Latch/4-to-16 Line 


Decoders (4 pages) 


CMOS Dual 64-Stage Static 
Shift Register (5 pages) 


CD4518B, CD4520B CMOS Dual Up-Counters 


(5 pages) 
CMOS 4-Bit AND/OR Selector, 
Quad 2-Channel Data 


Selector, or Quad Exclusive 
NOR Gate (5 pages) 


CMOS 24-Stage Frequency 
Drivider (7 pages) 

CMOS Programmable BCD 
Divide-by-"N" Counter 

(7 pages) 

CMOS BCD Rate Multiplier 

(S pages) 

CMOS Dual 4-Channel Analog 
Data Selector (6 pages) 


CMOS 8-Bit Priority Encoder 
(4 pages) 

CMOS Programmable Timer 
High-Voltage Types (20V 
Rating) (8 pages) 


CMOS Dual Precision 
Monostable Multivibrator 

(1 pages) Obsolete - See Part 
Number CD14538B, AnswerFAX 
Document Number 3737 


CMOS Programmable Timer 
High-Voltage Types (20V 
Rating) (4 pages) 


CMOS BCD-to-Seven- 
Segment Latch/Decoder/ 
Driver for Liquid-Crystal 
Displays (6 pages) 


HOW TO USE 
ANSWERFAX 


CD4555B, CD4556B + CMOS Dual Binary to 1 of 4 


Decoder/Demultiplexers 
(S pages) 
CMOS NBCD Adder (5 pages) 


AnswerFAX 
DOCUMENT 
NUMBER 


PART 
NUMBER 


CD4566B Types 


CD4572UB Types 


1146 CD4585B Types 


1111 CD4724B 


1725 CD7211, CD7211A 


Types 


CD7211M, 
CD72211AM Types 


CD14538B Types 


1726 


3737 


CD22402 


1869 CD22777 Types 


980 CD40100B Types 


CD40102B, 
CD40103B Types 


1044 
1017 


CD40105B Types 


CD40106B Types 
1015 CD40107B 
3722 CD40109B Types 


1125 CD40110B Types 


CD40116 Types 


1333 CD40117B Types 


1117 


CD40147B Types 


1047 CD40160B, 
CD40161B, 


CD40163B Types 


1031 CD40174B Types 


FARRIS 


SEMICONDUCTOR 


DESCRIPTION 


CMOS Industrial Timer-Base 
Generator High-Voltage Types 
(20V Rating) (6 pages) 


CMOS Hex Gate (5 pages) 


CMOS 4-Bit Magnitude 
Comparator (4 pages) 
CMOS 8-Bit Addressable 
Latch (4 pages) 

CMOS Four-Digit LCD 
Decoders-Drivers (5 pages) 


CMOS Four-Digit LCD 
Decoders-Drivers (5 pages) 


CMOS Dual Precision 
Monostable Multivibrator 

(7 pages) 

Sync Generator for TV 
Applications and Video 
Processing Systems 

(10 pages) 

CMOS 32kHz Quartz Analog 
Clock Circuit (4 pages) 


CMOS 32-Stage Static Left/ 
Right Shift Register (5 pages) 
CMOS 8-Stage Presettable 
Synchronous Down Counters 
(7 pages) 

CMOS FIFO Register (5 pages) 


CMOS Hex Schmitt Triggers 
(4 pages) 

CMOS Dual 2-Input NAND 
Buffer/Driver (3 pages) 


CMOS Quad Low-to-High 
Voltage Level Shifter (4 pages) 


CMOS Decade Up-Down 
Counter/Latch/Display Driver 
(9 pages) 

CMOS High-Speed 8-Bit 
Bidirectional CMOS/TTL 
Interface Level Converter 

(6 pages) 

Programmable Dual 4-Bit 
Terminator (4 pages) 


10-Line to 4-Line BCD Priority 
Encoder (3 pages) 


CMOS Synchronous 
PRogrammable 4-Bit Counters 
(7 pages) 

CMOS Hex 'D’-Type Flip-Flop 
(4 pages) 


AnswerFAX 
DOCUMENT 
NUMBER 


1855 


1978 


1945 


1950 


1977 


1984 


1976 


1951 


1881 


1953 


1980 


1966 
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PART 
NUMBER 


CD40175B Types 


CD40192B, 


CD40193B Types 


CD40194B 


CD40257B 


CD54/74 AC/ACT COMMERCIAL LOGIC DATA SHEETS 


CD54/74AC00, 
CD54/74ACTO0 


CD54/74AC02, 
CD54/74ACT02 


CD54/74AC04, 
CD54/74AC05, 
CD54/74ACT04, 
CD54/74ACT05 


CD54/74AC08, 
CD54/74ACT08 


CD54/74AC10, 
CD54/74ACT10 


CD54/74AC 14, 
CD54/74ACT 14 


CD54/74AC20, 
CD54/74ACT20 


CD54/74AC32, 
CD54/74ACT32 


CD54/74AC74, 
CD54/74ACT74 


CD54/74AC86, 
CD54/74ACT86 


CD54/74AC109, 
CD54/74AC112, 
CD54/74ACT109, 
CD54/74ACT112 


CD54/74AC138, 
CD54/74AC238, 
CD54/74ACT138, 
CD54/74ACT238 


CD54/74AC139, 
CD54/74ACT139 


CD54/74AC151, 
CD54/74ACT151 


CD54/74AC 153, 
CD54/74ACT153 


DESCRIPTION | 


CMOS Quad ’D’-Type Flip 
Flop (6 pages) | 
CMOS Presettable Up/Down 
Counters (Dual Clock with 
Reset) (5 pages) | 
CMOS 4-Bit Bidirectional 
Universal Shift Register 

(6 pages) 

CMOS Quad 2-Line-to-1-Line 
Data Selector/Multiplexer | 

(3 pages) | 


Quad 2-Input NAND Gate | 
(4 pages) 

Quad 2-Input NOR Gate — 
(4 pages) | 


Hex Inverters (4. pages) _ 


Quad 2-Input AND Gate | 
(4 pages) | 
Triple 3-Input NAND Gate | 

(5 pages) | 
Hex Inverting Schmitt Trigger 
(5 pages) | 
Dual 4-Input NAND Gate | 

(5 pages) | 
Quad 2-Input OR Gate | 

(4 pages) 

Dual D-Type Flip-Flop with Set 
and Reset Positive-Edge- — 
Triggered (6 pages) | 


Qual 2-Input Exclusive-OR 
Gate (4 pages) | 


Dual "J-K" Flip-Flop With Set 
and Reset (7 pages) | 


3-to-8-Line Decoders/ | 
Demultiplexers AC/ACT138) 
Inverting AC/ACT238 - Non- 
Inverting (6 pages) | 


Dual 2-to-4-Line Decoder/ 
Demultiplexer (5 pages) | 
8-Input Multiplexer (6 pages) 


Dual 4-Input Multiplexer | 
(6 pages) | 


AnswerFAX 
DOCUMENT 
NUMBER 


1954 


1973 


1964 


1911 


1907 


1981 


1985 


1955 


1979 


1957 


1912 


2195 


1958 


MM HARRIS 


LJ SEMICONDUCTOR 


PART 
NUMBER 


CD54/74AC 157, 
CD54/74AC 158, 
CD54/ACT 157, 
CD54/74ACT 158 


CD54/74AC161, 
CD54/74AC 163, 
CD54/74ACT 161, 
CD54/74ACT 163 


CD54/74AC 164, 
CD54/74ACT 164 


CD54/74AC174, 
CD54/74ACT 174 


CD54/74AC175, 
CD54/74ACT175 


CD54/74AC191, 
CD54/74ACT191 


CD54/74AC 193, 
CD54/74ACT 193 


CD54/74AC240, 
CD54/74AC241, 
CD54/74AC244, 
CD54/74ACT240, 
CD54/74ACT241, 
CD54/74ACT244 


CD54/74AC245, 
CD54/74ACT245 


CD54/74AC251, 
CD54/74ACT251 


CD54/74AC253, 
CD54/74ACT253 


CD54/74AC257, 
CD54/74AC258, 
CD54/74ACT257, 
CD54/74ACT258 


CD54/74AC273, 
CD54/74ACT273 


CD54/74AC280, 
CD54/74ACT280 


CD54/74AC283, 
CD54/74ACT283 


CD54/74AC297, 
CD54/74ACT297 


CD54/74AC299, 
CD54/74AC323, 
CD54/74ACT299, 
CD54/74ACT323 


CD54/74AC373, 
CD54/74AC533, 
CD54/74ACT373, 
CD54/74ACT533 


DESCRIPTION 


Quad 2-Input Multiplexers 
(6 pages) 


Synchronous Presettable 
Binary Counters (9 pages) 


8-Bit Serial-In/Parallel-Out 
Shift Register (6 pages) 

Hex D Flip-Flop with Reset 

(6 pages) 

Quad D Flip-Flop with Reset 
(6 pages) 

Presettable Synchronous 4-Bit 
Binary Up/Down Counter 

(9 pages) 

Presettable Synchronous 4-Bit 


Binary Up/Down Counter with 
Reset (9 pages) 


Octal Buffer/Line Drivers, 3- 
State (6 pages) 


Octal-Bus Tranceiver, 3-State, 
Non-Inverting (6 pages) 
8-Input Multiplexer, 3-State 

(6 pages) 

Dual 4-Input Multiplexer, 
3-State (6 pages) 


Qual 2-Input Multiplexer with 
3-State Outputs (6 pages) 


Octal D Flip-Flop with Reset 
(6 pages) 

9-Bit Odd/Even Parity 
Generator/Checker (4 pages) 


4-Bit Binary Full Adder with 
Fast Carry (4 pages) 


Digital Phase-Locked Group 
(7 pages) 
8-Input Universal Shift/Storage 


Register with Common Parallel 
I/O Pins (9 pages) 


Octal Transparent Latch, 
3-State (7 pages) 


AnswerFAX 
DOCUMENT 
NUMBER 


3876 


3877 


3878 


3879 
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PART 
NUMBER 


CD54/74AC374, 
CD54/74AC534, 
CD54/74ACT374, 
CD54/74ACT534 


CD54/74AC540, 
CD54/74AC541, 
CD54/74ACT540, 
CD54/74ACT541 


CD54/74AC563, 
CD54/74AC573, 
CD54/74ACT563, 
CD54/74ACT573 


CD54/74AC564, 
CD54/74AC574, 
CD54/74ACT564, 
CD54/74ACT574 


CD54/74AC623, 
CD54/74ACT623 


CD54/74AC646, 
CD54/74AC648, 
CD54/74ACT646, 
CD54/74ACT648 


CD54/74AC647, 
CD54/74ACT647, 


CD54/74AC651, 
CD54/74AC652, 
CD54/74ACT651, 
CD54/74ACT652 


CD54/74AC653, 
CD54/74AC654, 
CD54/74ACT653, 
CD54/74ACT654 


CD54/74AC7060, 
CD54/74AC7061, 
CD54/74ACT7060, 
CD54/74ACT 7061 


CD54/74AC7623, 
CD54/74ACT 7623 


CD54 AC/ACT HI-REL LOGIC DATA SHEETS 


CD54AC00/3A, 
CD54ACTO00/3A 


CD54AC02/3A, 
CD54ACT02/3A 


CD54AC04/3A, 
CD54ACT04/3A 


CD54AC05/3A, 
CD54ACT05/3A 


DESCRIPTION 


Octal D-Type Flip-Flops, 
3-State Positive-Edge 
Triggered (7 pages) 


Octal Buffer/Line Drivers, 
3-State (6 pages) 


Octal Transparent Latch, 
3-State (7 pages) 


Octal D-Type Flip-Flop, 3-State 
Positive-Edge-Triggered 
(7 pages) 


Octal-Bus Transceiver, 
3-State, Non-Inverting 
(6 pages) 


Octal-Bus Transceiver/ 
Registers, 3-State (7 pages) 


Octal-Bus Transceiver/ 
Registers, with Open Drain 
Non-Inverting (7 pages) 


Octal-Bus Transceiver/ 
Registers, 3-State (7 pages) 


Octal-Bus Transceivers/ 
Registers, Open-Drain (A Side), 
3-State (B Side) (8 pages) 


14-Stage Binary Counter with 
Oscillator (6 pages) 


Octal-Bus Transceiver, 
3-State (B Side), Open Drain 
(A Side), Non-Inverting 

(6 pages) 


HOW TO USE 
ANSWERFAX 


Quad 2-Input NAND Gate 

(1 pages) 

Quad 2-Input NOR Gate 

(1 pages) 

Hex Inverters, Active Outputs 
(1 pages) 


Hex Inverters, Open-Drain 
Outputs (1 pages) 


mM HARRIS 


Li SEMICONDUCTOR 


AnswerFAX 
DOCUMENT 
NUMBER 


PART 
NUMBER 


DESCRIPTION 


3880 CD54AC08/3A, Quad 2-Input AND Gate 
CD54ACT08/3A (1 pages) 
3881 CD54ACT20/3A Dual 4-Input NAND Gate 
(1 pages) 
3882 CD54AC32/3A, Quad 2-Input OR Gate 
CD54ACT32/3A (1 pages) 
3883 CD54AC74/3A, Dual D-Type Flip-Flop with Set 
CD54ACT74/3A and Reset (1 pages) 
3884 CD54ACT86/3A Quad 2-Input Exclusive-OR 
Gate (1 pages) 
3885 CD54AC109/3A, Dual “J-K” Flip-Flop with Set 
CD54ACT109/3A and Reset (1 pages) 
3886 CD54AC112/3A, Dual “J-K” Flip-Flop with Set 
CD54ACT112/3A —_and Reset (1 pages) 
3887 CD54AC138/3A, 3-to-8-Line Decoder/Demulti- 
CD54ACT138/3A __ plexer Inverting (1 pages) 
3888 CD54AC139/3A, Dual 2-to-4-Line Decoder/ De- 
CD54ACT139/3A multiplexer (1 pages) 
3889 CD54ACT151/3A —8-Input Multiplexer (1 pages) 
3890 CD54AC153/3A, Dual 4-Input Multiplexer 
CD54ACT153/3A = (1 pages) 
3891 CD54AC157/3A Quad 2-Input Multiplexer Non- 
Inverting (1 pages) 
3892 CD54AC161/3A, Synchronous Presettable Bi- 
CD54ACT161/3A nary Counters (1 pages) 
3893 CD54AC163/3A, Synchronous Presettable Bi- 
CD54ACT163/3A nary Counters (1 pages) 
3894 CD54AC164/3A, 8-Bit Serial-In/Parallel-Out 
CD54ACT164/3A — Shift Registers (1 pages) 
3895 CD54ACT174/3A Hex D Flip-Flop with Reset 
(1 pages) 


3896 CD54AC191/3A, 


CD54ACT191/3A 


Presettable Synchronous 4-Bit 
Binary Up/Down Counters 


(1 pages) 
Presettable Synchronous 4-Bit 


Binary Up/Down Counter with 
Reset (1 pages) 


3897 CD54AC193/3A, 


CD54ACT193/3A 


3898 CD54AC240/3A, Octal Buffer/Line Driver Three- 
CD54ACT240/3A State, Inverting (1 pages) 

3899 CD54ACT241/3A  Octal-Buffer/Line Driver, 

Three-State (1 pages) 

3900 CD54AC244/3A, Octal Buffer/Line Driver Three- 
CD54ACT244/3A — State, Non-Inverting (1 pages) 

3901 CD54AC245/3A, Octal-Bus Transceiver Three- 
CD54ACT245/3A — State, Non-Inverting (1 pages) 

3902 CD54ACT253/3A Dual 4-Input Multiplexer, 


Three-State (1 pages) 
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AnswerFAX 
DOCUMENT 
NUMBER 


PART 
NUMBER 


CD54AC257/3A, 
CD54ACT257/3A 


CD54AC273/3A, 
CD54ACT273/3A 


CD54AC280/3A, 
CD54ACT280/3A 


CD54AC283/3A, 
CD54ACT283/3A 


CD54AC299/3A, 
CD54ACT299/3A 


CD54ACT323/3A 


CD54AC373/3A, 
CD54ACT373/3A 


CD54AC374/3A, 
CD54ACT374/3A 


CD54ACT533/3A 


CD54AC534/3A, 
CD54ACT534/3A 


CD54ACT540/3A 


CD54AC541/3A, 
CD54ACT541/3A 


CD54AC573/3A, 
CD54ACT573/3A 


CD54AC574/3A, 
CD54ACT574/3A 


3917 CD54ACT623/3A 


CD54/74 FCT LOGIC DATA SHEETS 


CD54/74FCT240, 


CD54/74FCT241, 
CD54/74FCT244, 


2301 CD54/74FCT245, 


2303 CD54/74FCT273 
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CD54/74FCT244AT 


DESCRIPTION 


Quad 2-Input Multiplexe 
Three-State, Non-Inverting 


(1 pages) 


Octal D Flip-Flop with Reset 
(1 pages) | 


9-Bit Odd/Even Parity Genera- 
tor/Checker (1 pages) 


4-Bit Binary Full Adder with 
Fast Carry (1 pages) | 
8-Input Universal Shift/Storage 
Registers with Common Paral- 


lel 1/O Pins (2 pages) 


8-Input Universal Shift/Storage 
Register with Common Parallel 
I/O Pins (2 pages) 


Octal Transparent Latch © 
Three-State, Non-Inverting 
(1 pages) | 


| 
Octal D-Type Flip-Flop, Three- 
State Positive-Edge Triggered, 


Non-Inverting (1 pages) | 


Octal Transparent Latch, | 
Three-State, Inverting | 
(1 pages) 


Octal D-Type Flip-Flop, Three- 
State Positive-Edge Triggered, 
Inverting (1 pages) | 


Octal Buffer/Line Driver, 
Three-State, Inverting 


(1 pages) 
Octal Buffer/Line Driver Three- 
State, Non-Inverting (1 pages) 


Octal Transparent Latch | 
Three-State, Non-Inverting | 


(1 pages) 
Octal D-Type Flip-Flop, Three- 
State Positive-Edge Triggered, 
Non-Inverting (1 pages) 


Octal Bus Transceiver Three 
State, Non-Inverting (1 pages) 


Octal Buffers/Line Drivers, 


CD54/74FCT240AT, 3-State (5 pages) 


Octal-Bus Transceiver, 3-State, 


CD5474FCT245AT ~ Non-Inverting (5 pages) | 


Octal D Flip-Flop with Reset | 
(4 pages) | 


AnswerFAX 
DOCUMENT 
NUMBER 


PART 
NUMBER 


CD54/74FCT373, 


CD54/74FCT373AT, 


CD54/74FCT533 
CD54/74FCT374, 


FARRIS 


SEMICONDUCTOR 


DESCRIPTION 


Octal Transparent Latch, 
3-State (5 pages) 


Octal D-Type Flip-Flops, 


CD54/74FCT374AT 3-State Positive-Edge 


CD54/74FCT540, 


2383 
CD54/74FCT541 
2399 CD54/74FCT543 


CD54/74FCT564, 

CD54/74FCT574, 
CD54/74FCT623 
CD54/74FCT646, 


2403 
2390 
2389 


CD54/74FCT573, 


CD54/74FCT651, 
CD54/74FCT652 


CD54/74FCT653, 
CD54/74FCT654 


CD54/74FCT821A, 
CD54/74FCT822A 


CD54/74FCT823A, 
CD54/74FCT824A 


CD54/74FCT841A, 
CD54/74FCT842A 


2397 

2396 CD54/74FCT843A, 
CD54/74FCT844A 

2392 CD54/74FCT861A 

2391 CD54/74FCT863A 

2400 


2358 
2196 


CD54/74FCT2952A 


CD54/74FCT7623 


CD54/74FCT7651 


Triggered (5 pages) 


Octal Buffers/Line Drivers, 
3-State (5 pages) 

Octal Register-Transceivers, 
3-State (5 pages) 


Octal D-Type Flip-Flops, 
3-State Positive-Edge 


CD54/74FCT574AT_ Triggered(5 pages) 


Octal Transparent Latch, 


CD54/74FCT573AT 3-State (5 pages) 


Octal Bus Transceiver, 3-State, 
Non-Inverting (5 pages) 


Octal Bus Transceivers/ 


CD54/74FCT646AT Registers, 3-State (5 pages) 


Octal Bus Transceivers/ 
Registers, 3-State (5 pages) 


Octal Bus Transceivers/ 
Registers, Open-Drain 

(A Side), 3-State (B Side) 
(6 pages) 


10-Bit D-Type Flip-Flops, 
3-State, Positive-Edge 
Triggered (5 pages) 
9-Bit D-Type Flip-Flops, 
3-State, Positive-Edge- 
Triggered (5 pages) 
10-Bit Transparent Latch, 
3-State (5 pages) 

9-Bit Transparent Latch, 
3-State (5 pages) 
10-Bit Bus Transceivers, 
3-State (5 pages) 


9-Bit Bus Transceivers, 
3-State (5 pages) 


Octal Register-Transceivers, 
3-State (5 pages) 


Octal Bus Transceiver, 
3-State, (B Side), Open-Drain 
(A Side), Non-Inverting 

(5 pages) 


Octal Bus Transceiver/Register, 
3-State, Inverting (1 pages) 
Obsolete - See Part Number 
CD74ACT651, AnswerFAX 
Document Number 1974 
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DESCRIPTION 


CD54/74 HC/HCT COMMERCIAL LOGIC DATA SHEETS 


CD54/74HCO0, 
CD54/74HCT0O 


CD54/74HC02, 
CD54/74HCT02 


CD54/74HCO3, 
CD54/74HCT03 


CD54/74HC04, 
CD54/74HCT04 


CD54/74HC08, 
CD54/74HCT08 


CD54/74HC 10, 
CD54/74HCT10 


CD54/74HC11, 
CD54/74HCT11 


CD54/74HC 14, 
CD54/74HCT 14 


CD54/74HC20, 
CD54/74HCT20 


CD54/74HC21, 
CD54/74HCT21 


CD54/74HC27, 
CD54/74HCT27 


CD54/74HC30, 
CD54/74HCT30 


CD54/74HC32, 
CD54/74HCT32 


CD54/74HC42, 
CD54/74HCT42 


CD54/74HC73, 
CD54/74HCT73 


CD54/74HC74, 
CD54/74HCT 74 


CD54/74HC75, 
CD54/74HCT75 


CD54/74HC85, 
CD54/74HCT85 


High-Speed CMOS Logic, 
Quad 2-Input NAND Gate 

(4 pages) 

High-Speed CMOS Logic, 
Quad 2-Input NOR Gate 

(4 pages) 

High-Speed CMOS Logic, 
Quad 2-Input NAND Gate with 
Open Drain (4 pages) 
High-Speed CMOS Logic, Hex 
Inverter (4 pages) 
High-Speed CMOS Logic, 
Quad 2-Input AND Gate 

(4 pages) 

High-Speed CMOS Logic, 
Triple 3-Input NAND Gate 

(4 pages) 

High-Speed CMOS Logic, 
Triple 3-Input AND Gate 

(4 pages) 

High-Speed CMOS Logic, Hex 
Inverting Schmitt Trigger 

(4 pages) 

High-Speed CMOS Logic, Dual 
4-Input NAND Gate (4 pages) 


High-Speed CMOS Logic, Dual 
4-Input AND Gate (4 pages) 


Triple 3-Input NOR Gate 

(4 pages) 

High-Speed CMOS Logic, 
8-Input NAND Gate (4 pages) 
High-Speed CMOS Logic, 
Quad 2-Input OR Gate 

(4 pages) 

High-Speed CMOS Logic, 
BCD to Decimal Decoder 
(1-of-10) (4 pages) 

Dual J-K Flip-Flop with Reset 
Negative-Edge Trigger 

(5 pages) 

High-Speed CMOS Logic, Dual 
D Flip-Flop with Set and Reset 
Positive-Edge Trigger 

(5 pages) 

Dual 2-Bit Bistable 
Transparent Latch (5 pages) 
High-Speed CMOS Logic, 4-Bit 
Magnitude Comparator 

(6 pages) 
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AnswerFAX 


PART DOCUMENT PART 


NUMBER 


1771 
1772 


1649 


1545 


1645 
1774 


1657 


NUMBER 


CD54/74HC86, 
CD54/74HCT86 


CD54/74HC93, 
CD54/74HCT93 


CD54/74HC107, 
CD54/74HCT 107 


CD54/74HC 109, 
CD54/74HCT 109 


CD54/74HC 112, 
CD54/74HCT112 


CD54/74HC 123, 
CD54/74HCT 123, 
CD54/74HC423, 
CD54/74HCT423 


CD54/74HC125, 
CD54/74HCT 125 


CD54/74HC126, 
CD54/74HCT 126 


CD54/74HC 132, 
CD54/74HCT 132 


1708 


CD54/74HC137, 
CD54/74HCT 137, 
CD54/74HC237, 
CD54/74HCT237 


CD54/74HC138, 
CD54/74HCT 138, 
CD54/74HC238, 
CD54/74HCT238 


CD54/74HC139, 
CD54/74HCT 139 


1886 
1477 


CD54/74HC 147, 
CD54/74HCT 147 


CD54/74HC151, 
CD54/74HCT151 


CD54/74HC 153, 
CD54/74HCT153 


CD54/74HC 154, 
CD54/74HCT 154 


CD54/74HC157, 
CD54/74HCT 157, 
CD54/74HC158, 
CD54/74HCT158 


1642 


DESCRIPTION 


High-Speed CMOS Logic, 
Quad 2-Input EXCLUSIVE - 
OR Gate (4 pages) 
High-Speed CMOS Logic, 4-Bit 
Binary Ripple Counter 

(5 pages) 

High-Speed CMOS Logic, 
Dual J-K Flip-Flop with Reset 
(5 pages) 

High-Speed CMOS Logic, 
Dual J-K Flip-Flop with Set and 
Reset (5 pages) 

High Speed CMOS Logic, Dual 


J-K Flip-Flop with Set and 
Reset (5 pages) 


High-Speed CMOS Logic, Dual 
Retriggerable Monostable 
Multivibrators with Resets 

(6 pages) 

High-Speed CMOS Logic, 
Quad Buffer; 3-State (5 pages) 


High-Speed CMOS Logic, 
Quad Buffer; 3-State (5 pages) 
High-Speed CMOS Logic, 
Quad 2-Input NAND Schmitt 
Trigger (4 pages) 

High-Speed CMOS Logic, 
3-to-8 Line Decoder/ 
Demultiplexer with Address 
Latches (8 pages) 
High-Speed CMOS Logic, 3-to- 
8 Line Decoder/Demultiplexer 
Inverting and Non-Inverting 

(5 pages) 

High-Speed CMOS Logic, Dual 
2-to-4 Line Decoder/ 
Demultiplexer (5 pages) 
High-Speed CMOS Logic, 
10-to-4-Line Priority Encoder 
(5 pages) 

High-Speed CMOS Logic, 
8-Input Multiplexer (5 pages) 
High-Speed CMOS Logic, Dual 
4-Input Multiplexer (5 pages) 
High-Speed CMOS Logic, 
4-to-16 Line Decoder/ 
Demultiplexer (6 pages) 


High-Speed CMOS Logic, 
Quad 2-Input Multiplexers 
(5 pages) 


NUMBER 


8-10 


NUMBER 


CD54/74HC/ 
HCT160, CD54/ 
74HC/HCT 161, 


CD54/74HC/HCT 162, 
CD54/74HC/HCT 163 


CD54/74HC 164, 
CD54/74HCT 164 


CD54/74HC165, 
CD54/74HCT165 


CD54/74HC 166, 
CD54/74HCT 166 


CD54/74HC173, 
CD54/74HCT173 


CD54/74HC174, 
CD54/74HCT174 


CD54/74HC175, 
CD54/74HCT175 


CD54/74HC 181, 
CD54/74HCT 181 


CD54/74HC 182, 
CD54/74HCT 182 


CD54/74HC 190, 
CD54/74HCT 190, 
CD54/74HC191, 
CD54/74HCT191 


CD54/74HC 192, 
CD54/74HCT 192, 
CD54/74HC193, 
CD54/HCT193 


CD54/74HC 194, 
CD54/74HCT 194 


CD54/74HC195, 
CD54/74HCT195 


CD54/74HC221, 
CD54/74HCT221 


CD54/74HC240, 

CD54/74HC241, 

CD54/74HC244, 
CD54/74HCT240, 
CD54/74HCT241, 
CD54/74HCT244 


DESCRIPTION | 


High-Speed CMOS Logic 
Presettable Counters | 
(10 pages) | 


High-Speed CMOS Logic, 
Serial-In/Parallel-Out Shi 
Register (5 pages) 


High-Speed CMOS Logic, 8-Bit 
Parallel-In/Serial-Out Shift 
Register (6 pages) 


High-Speed CMOS Logic, 8-Bit 
Parallel-In/Serial-Out Shift 
Register (6 pages) 


High-Speed CMOS Logic, 
Quad D-Type Flip-Flop, 
3-State Positive-Edge 
Triggered (6 pages) 
High-Speed CMOS Logic, Hex 
D-Type Flip-Flop with Reset 
(5 pages) | 
High-Speed CMOS Logic, 
Quad D Flip-Flop with Reset 
(5 pages) 
High-Speed CMOS Logic, 
4-Arithmetic Logic Unit 
(6 pages) 

High Speed CMOS Logic, Look 
Ahead Carry Generator 
(1 pages) Obsolete 
High-Speed CMOS Logic, | 
Presettable Synchronous 4-Bit 
Up/Down Counters (9 pages) 


High-Speed CMOS Logic, | 
Presettable Synchronous 4-Bit 
Up/Down Counters (10 pages) 


High-Speed CMOS Logic, 4-Bit 
Bidirectional Universal Shift 
Register (6 pages) 
High-Speed CMOS Logic, 4-Bi 
Parallel Access Register 
(6 pages) 

High-Speed CMOS Logic, D 
Monostable Multivibrator wit 
Reset (7 pages) 


High-Speed CMOS Logic, 
Octal Buffer/Line Drivers, 
3-State (6 pages) 


HARRIS 


SEMICONDUCTOR 


AnswerFAX 
DOCUMENT 
NUMBER 


1651 


1489 
1673 


1650 
1775 


1727 


PART 
NUMBER 


CD54/74HC242, 
CD54/74HCT242, 
CD54/74HC243, 
CD54/74HCT243 


CD54/74HC245, 
CD54/74HCT245 


CD54/74HC251, 
CD54/74HCT251 


CD54/74HC253, 
CD54/74HCT253 


CD54/74HC257, 
CD54/74HCT257 


CD54/74HC258, 
CD54/74HCT258 


CD54/74HC259, 
CD54/74HCT259 


CD54/74HC273, 
CD54/74HCT273 


CD54/74HC280, 
CD54/74HCT280 


CD54/74HC283, 
CD54/74HCT283 


CD54/74HC297, 
CD54/74HCT297 


CD54/74HC299, 
CD54/74HCT299 


CD54/74HC354, 
CD54/74HCT354, 
CD54/74HC356, 
CD54/74HCT356 


CD54/74HC365, 
CD54/74HCT365, 
CD54/74HC366, 
CD54/74HCT366 


CD54/74HC367, 
CD54/74HCT367, 
CD54/74HC368, 
CD54/74HCT368 


CD54/74HC373, 
CD54/74HCT373, 
CD54/74HC573, 
CD54/74HCT573 


DESCRIPTION 


High-Speed CMOS Logic, 
Quad-Bus Transceiver with 
3-State Outputs (6 pages) 


High-Speed CMOS Logic, 
Octal-Bus Transceiver, 3-State, 
Non-Inverting (5 pages) 
High-Speed CMOS Logic, 
8-Input Multiplexer; 3-State 

(6 pages) 

High-Speed CMOS Logic, Dual 
4-Input Multiplexer (5 pages) 


High-Speed CMOS Logic, 
Quad 2-Input Multiplexer with 
3-State Non-Inverting Outputs 
(4 pages) 

High-Speed CMOS Logic, 
Quad 2-Input Multiplexer with 
3-State Inverting Outputs 

(5 pages) 

High-Speed CMOS Logic, 8-Bit 
Addressable Latch (7 pages) 
High-Speed CMOS Logic, 
Octal D Flip-Flop with Reset 
(5 pages) 

High-Speed CMOS Logic, 
9-Bit Odd/Even Parity 
Generator/Checker (4 pages) 


High-Speed CMOS Logic, 
4-Bit Binary Full Adder With 
Fast Carry (5 pages) 
High-Speed CMOS Logic, 
Digital Phase-Locked-Loop 
(7 pages) 

High-Speed CMOS Logic, 
8-Bit Universal Shift Register; 
3-State (7 pages) 
High-Speed CMOS Logic, 
8-Input Multiplexer/Register, 
3-State (10 pages) 


High-Speed CMOS Logic, Hex 
Buffer/Line Driver, 3-State 
Non-Inverting and Inverting 

(5 pages) 

High-Speed CMOS Logic, Hex 
Buffer/Line Driver, 3-State 

(5 pages) 


High-Speed CMOS Logic, 
Octal Transparent Latch, 
3-State Output (6 pages) 
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NUMBER 


1663 
1675 
1838 
1653 


1599 
1640 


1659 
1828 
1915 


1677 
1664 
2229 


1660 


1646 
1776 


1678 
1 


PART 
NUMBER 


CD54/74HC374, 
CD54/74HCT374, 
CD54/74HC574, 
CD54/74HCT574 


CD54/74HC377, 
CD54/74HCT377 


CD54/74HC390, 
CD54/74HCT390 


CD54/74HC393, 
CD54/74HCT393 


CD54/74HC533, 
CD54/74HCT533, 
CD54/74HC563, 
CD54/74HCT563 


CD54/74HC534, 
CD54/74HCT534, 
CD54/74HC564, 
CD54/74HCT564 


CD54/74HC540, 
CD54/74HCT540, 
CD54/74HC541, 
CD54/74HCT541 


CD54/74HC583, 
CD54/74HCT583 


CD54/74HC597, 
CD54/74HCT597 


CD54/74HC640, 
CD54/74HCT640, 
CD54/74HC643, 
CD54/74HCT643 


CD54/74HC646, 
CD54/74HCT646, 
CD54/74HC648, 
CD54/74HCT648 


CD54/74HC651, 
CD54/74HC652, 
CD54/74HCT651, 
CD54/74HCT652 


CD54/74HC670, 
CD54/74HCT670 


CD54/74HC688, 
CD54/74HCT688 


CD54/74HC4002, 
CD54/74HCT 4002 


CD54/74HC4015, 
CD54/74HCT 4015 
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DESCRIPTION 


High-Speed CMOS Logic, 
Octal D-Type Flip-Flop, 3-State 
Positive-Edge Triggered 

(5 pages) 

High-Speed CMOS Logic, 
Octal D-Type Flip-Flop with 
Data Enable (6 pages) 


High-Speed CMOS Logic, Dual 
Decade Ripple Counter 

(6 pages) 

High-Speed CMOS Logic, 
Dual 4-Stage Binary Counter 
(5 pages) 

High-Speed CMOS Logic, 
Octal Inverting Transparent 
Latch, 3-State Outputs 

(6 pages) 


High-Speed CMOS Logic, Oc- 
tal D-Type Flip-Flop, 3-State, 
Inverting Positive-Edge Trig- 
gered (5 pages) 


High-Speed CMOS Logic, 
Octal Buffer and Line Drivers 
3-State (5 pages) 


High-Speed CMOS Logic, 4-Bit 
BCD Full Adder with Fast Carry 
(5 pages) 

High Speed CMOS Logic, 
8-Bit Shift Register with Input 
Storage (8 pages) 
High-Speed CMOS Logic, 
Octal 3-State Bus Transceivers 
(5 pages) 


High-Speed CMOS Logic, 
Octal Bus Transceiver/ 
Register, 3-State (7 pages) 


Octal-Bus Transceiver/ 
Registers, 3-State (7 pages) 


High-Speed CMOS Logic, 4 x 4 
Register File (7 pages) 
High-Speed CMOS Logic, 8-Bit 
Magnitude Comparator 

(4 pages) 

High-Speed CMOS Logic, Dual 
4-Input NOR Gate (4 pages) 
High-Speed CMOS Logic, Dual 
4-Stage Static Shift Register 
(6 pages) 
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CD54/74HC4016, 
CD54/74HCT 4016 


CD54/74HC4017, 
CD54/74HCT4017 


CD54/74HC4020, 
CD54/74HCT 4020 


CD54/74HC4024, 
CD54/74HCT 4024 


1483 CD54/74HC4040, 


CD54/74HCT 4040 


1854 


CD54/74HC4046A, 


DESCRIPTION 
High-Speed CMOS Logic, 
Quad Bilateral Switch 
(7 pages) 

High-Speed CMOS Logic, 
Decade Counter/Divider with 
10 Decoded Outputs (6 pages) 


High-Speed CMOS Logic, 
14-Stage Binary Counter 

(5 pages) 

High-Speed CMOS Logic, 
7-Stage Binary Ripple Counter 
(5 pages) 

High-Speed Logic, 12-Stage 
Binary Counter (5 pages) 


High-Speed CMOS Logic, 


CD54/74HCT4046A_ Phase-Locked-Loop with VCO 


CD54/74HC4049, 
CD54/74HC4050 


CD54/74HC4051, 

CD54/74HCT 4051, 
CD54/74HC4052, 
CD54/74HCT 4052, 
CD54/74HC4053, 

CD54/74HCT 4053 


CD54/74HC4059, 
CD54/74HCT 4059 


CD54/74HC4060, 
CD54/74HCT4060 


CD54/74HC 4066, 
CD54/74HCT 4066 


CD54/74HC4067, 
CD54/74HCT4067 


1778 CD54/74HC4075, 


1779 CD54/74HC4094, 


CD54/74HCT 4094 


CD54/74HC4316, 
CD54/74HCT 4316 


CD54/74HC4351, 
CD54/74HCT4351, 
CD54/74HC4352, 
CD54/74HCT 4352, 
CD54/74HC4353, 
CD54/74HCT 4353 


(17 pages) 

High-Speed CMOS Logic, Hex 
Buffers, Inverting and Non- 
Inverting (4 pages) 
High-Speed CMOS Logic, 
Analog Multiplexers/ 
Demultiplexers (9 pages) 


High-Speed CMOS Logic, 
CMOS Programmable Divide- 
by-"N" Counter (7 pages) 
High-Speed CMOS Logic, 
14-Stage Binary Counter with 
Oscillator (6 pages) 
High-Speed CMOS Logic, 
Quad Bilateral Switch (6 pages) 
High-Speed CMOS Logic, 
16-Channel Analog 
Multiplexer/Demultiplexer 

(6 pages) 

High-Speed CMOS Logic, Triple 


CD54/74HCT4075 = 3-Input OR Gate (4 pages) 


High-Speed CMOS Logic, 
8-Stage Shift-and-Store Bus 
Register - 3-State (7 pages) 


High-Speed CMOS Logic, 
Quad Analog Switch with Level 
Translation (7 pages) 


Analog Multiplexers/ 
Demultiplexers With Latch 
(13 pages) 
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CD54/74HC4510, 
CD54/74HCT 4510, 
CD54/74HC4516, 
CD54/74HCT4516 


CD54/74HC4511, 
CD54/74HCT4511 


CD54/74HC4514, 
CD54/74HCT4514, 
CD54/74HC4515, 
CD54/74HCT4515 


CD54/74HC4518, 
CD54/74HCT4518, 
CD54/74HC4520, 
CD54/74HCT 4520 


CD54/74HC4538, 
CD54/74HCT 4538 


CD54/74HC4543, 
CD54/74HCT 4543 


CD54/74HC7030, 
CD54/74HCT 7030 


CD54/74HC7038, 
CD54/74HCT 7038 


CD54/74HC7046A, Phase-Locked Loop with VCO 
CD54/74HCT7046A and Lock Dectector (16 pages) 


CD54/74HC7266 


CD54/74HC40102, 
CD54/74HCT 40102, 
CD54/74HC40103, 
CD54/74HCT 40103 


CD54/74HC40104, 
CD54/74HCT 40104 


CD54/74HC40105, 
CD54/74HCT40105 


CD54/74HCU04 


DESCRIPTION 


High-Speed CMOS Logi 
Presettable Synchronous 4-Bit 
Up/Down Counters (10 pages) 


High-Speed CMOS Logic, 
BCD-to-7 Segment Latch/ 
Decoder/Drivers (5 pages) 


High-Speed CMOS Logic, 
4-to-16 Line Decoder/ _ 


Demultiplexer with Input 
Latches (6 pages) 


High-Speed CMOS Logic, Dual 
Synchronous Counters _— . 
(6 pages) 


High-Speed CMOS Logic, Dual 
Retriggerable Precision 
Monostable Multivibrator. 

(8 pages) | 
High-Speed CMOS Logic, 
BCD-to-7 Segment Latch/ 
Decoder/Driver for LCDs | 
(6 pages) 
64-Word x 9-Bit FIFO Register; 
3-State (13 pages) 


High-Speed CMOS Logic, |9-Bit 
Bus Transceiver with Latch (1 
pages) Obsolete 


| 


High-Speed CMOS Logic, 
Quad 2-Input Exclusive-NOR 
Gate (4 pages) 


High-Speed CMOS Logic, 


8-Stage Synchronous Down 
Counters (9 pages) 


High-Speed CMOS Logic, 4-Bit 
Universal Bidirectional Shift 
Register (6 pages) 
High-Speed CMOS Logic, 
4-Bit x 16-Word FIFO Register 
(9 pages) | 
High-Speed CMOS Logic, Hex 
Inverter (4 pages) 


CD54 HC/HCT HI-REL LOGIC DATA SHEETS | 


3754 
3755 
2 


CD54HC00/3A, 
CD54HCT00/3A 


CD54HC02/3A, 
CD54HCT02/3A 


CD54HC03/3A, 
CD54HCT03/3A 


Quad 2-Input NAND Gate | 
(1 pages) 

Quad 2-Input NOR Gate — 
(1 pages) | 


Quad 2-Input NAND Gate © 


(1 pages) 
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3756 


3757 


3758 


3759 


3760 


3761 


3762 


3763 


3764 


3765 


3766 


3767 


3768 


3769 


3770 


3771 


3772 


3773 


3774 


3775 


3776 


3777 


3778 


3779 


PART 
NUMBER 


CD54HC04/3A, _ 


CD54HCT04/3A 


CD54HC08/3A, 
CD54HCT08/3A 


CD54HC10/3A, 
CD54HCT10/3A 


CD54HC11/3A, 
CD54HCT11/3A 


CD54HC14/3A, 
CD54HCT14/3A 


CD54HC20/3A, 
CD54HCT20/3A 


CD54HC21/3A, 
CD54HCT21/3A 


CD54HC27/3A, 
CD54HCT27/3A 


CD54HC30/3A, 
CD54HCT30/3A 


CD54HC32/3A, 
CD54HCT32/3A 


CD54HC42/3A, 
CD54HCT42/3A 


CD54HC73/3A 


CD54HC74/3A, 
CD54HCT74/3A 


CD54HC75/3A, 
CD54HCT75/3A 


CD54HC85/3A, 
CD54HCT85/3A 


CD54HC86/3A, 
CD54HCT86/3A 


CD54HC107/3A, 
CD54HCT107/3A 


CD54HC109/3A, 
CD54HCT109/3A 


CD54HC112/3A, 
CD54HCT112/3A 


CD54HC123/3A, 
CD54HCT 123/3A 


CD54HC125/3A, 
CD54HCT125/3A 


CD54HC 126/3A, 
CD54HCT126/3A 


CD54HC132/3A, 
CD54HCT132/3A 


CD54HC138/3A 
CD54HCT138/3A 


DESCRIPTION 


Hex Inverter (1 pages) 


Quad 2-Input AND Gate 

(1 pages) 

Triple 3-Input NAND Gate 

(1 pages) 

Triple 3-Input AND Gate 

(1 pages) 

Hex Inverting Schmitt Trigger 
(1 pages) 

Dual 4-Input NAND Gate 

(1 pages) 

Dual 4-Input AND Gate 

(1 pages) 

Triple 3-Input NOR Gate 

(1 pages) 

8-Input NAND Gate (1 pages) 


Quad 2-Input OR Gate 

(1 pages) 
BCD-to-Decimal Decoder 
(1-to-10) (1 pages) 


Dual J-K Flip-Flop with Set and 
Reset (1 pages) 

Dual D Flip-Flop with Set and 
Reset (1 pages) 

Quad Bistable Transparent 
Latch (1 pages) 

4-Bit Magnitude Comparator 
(1 pages) 

Quad 2-Input EXCLUSIVE-OR 
Gate (1 pages) 

Dual J-K Flip-Flop with Reset 
(1 pages) 

Dual J-K Flip-Flop with Set and 
Reset (1 pages) 

Dual J-K Flip-Flop with Set and 
Reset (1 pages) 


Dual Retriggerable Monostable 
Multivibrator with Reset 

(1 page) 

Quad Three-State Buffer 

(1 page) 

Quad Three-State Buffer 

(1 page) 

Quad 2-Input NAND Schmitt 
Trigger (1 pages) 

3-to-8-Line Decoder/ Demulti- 
plexer (1 pages) 


AnswerFAX 


DOCUMENT 


NUMBER 


3780 


3781 


3782 


3783 


3784 


3785 


3786 


3787 


3788 


3789 


3790 


3791 


3792 


3793 


3794 


3795 


3796 


3797 


3798 


3799 


3800 


3801 


3802 


3803 


PART 
NUMBER 


CD54HC139/3A 
CD54HCT 139/3A 


CD54HC147/3A 


CD54HC151/3A 
CD54HCT151/3A 


CD54HC153/3A 
CD54HCT153/3A 


CD54HC154/3A 
CD54HCT154/3A 


CD54HC157/3A 
CD54HCT157/3A 


CD54HC158/3A, 
CD54HCT158/3A 


CD54HC160/3A, 
CD54HCT160/3A 


CD54HC161/3A, 
CD54HCT161/3A 


CD54HC162/3A, 
CD54HCT 162/3A 


CD54HC163/3A, 
CD54HCT 163/3A 


CD54HC164/3A, 
CD54HCT164/3A 


CD54HC165/3A, 
CD54HCT165/3A 


CD54HC166/3A, 
CD54HCT166/3A 


CD54HC173/3A, 
CD54HCT173/3A 


CD54HC174/3A, 
CD54HCT174/3A 


CD54HC175/3A, 
CD54HCT175/3A 


CD54HC190/3A 


CD54HC191/3A, 
CD54HCT191/3A 


CD54HC192/3A 


CD54HC193/3A, 
CD54HCT193/3A 


CD54HC194/3A, 
CD54HCT194/3A 


CD54HC195/3A 


CD54HC221/3A 


DESCRIPTION 


Dual 2-of-4-Line Decoder/ De- 
multiplexer (1 pages) 


10-to-4-Line Priority Encoder 
(1 pages) 


8-Input Multiplexer (1 pages) 


Dual 4-Input Multiplexer 

(1 pages) 

4-to-16-Line Decoder/Demulti- 
plexer (1 pages) 

Quad 2-Input Multiplexer 

(1 pages) 

Quad 2-Input Multiplexer 

(1 pages) 

Synchronous Presettable 
Counters (1 pages) 


Synchronous Presettable 
Counters (1 pages) 


Synchronous Presettable 
Counters (1 pages) 


Synchronous Presettable 
Counters (1 pages) 


8-Bit Serial-In/Parallel-Out 
Shift Register (1 pages) 

8-Bit Parallel-In/Serial-Out 
Shift Register (1 pages) 

8-Bit Parallel-In Serial-Out 
Shift Register (1 pages) 

Quad D-Type Flip-Flop, Three- 
State (1 pages) 

Hex D-Type Flip-Flop with Re- 
set (1 pages) 


Quad D-Type Flip-Flop with 
Reset (1 pages) 


Presettable Synchronous Up/ 
Down Counter (1 pages) 


Presettable Synchronous Up/ 
Down Counters (1 pages) 


HOW TO USE 
ANSWERFAX 


Presettable Synchronous Up/ 
Down Counters (1 pages) 


Presettable Synchronous Up/ 
Down Counters (1 pages) 


4-Bit Bidirectional Universal 
Shift Register (1 pages) 

4-Bit Parallel Access Shift Reg- 
ister (1 pages) 


Dual Monostable Multivibrator 
with RESET (1 pages) 


ort 
ing 
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AnswerFAX 
DOCUMENT 
NUMBER 


3804 


PART 
NUMBER 


CD54HC237/3A 


3805 CD54HC238/3A, 


CD54HCT238/3A 


CD54HC240/3A, 
CD54HCT240/3A 


CD54HCT241/3A 


3806 


3807 


3808 CD54HC243/3A, 


CD54HCT243/3A 


CD54HC244/3A, 
CD54HCT244/3A 


CD54HC245/3A, 
CD54HCT245/3A 


CD54HC251/3A, 
CD54HCT251/3A 


CD54HC253/3A 


3809 


3810 


3811 


3812 


3813 CD54HC257/3A, 


CD54HCT257/3A 


3814 CD54HCT258/3A 


3815 CD54HC259/3A, 


CD54HCT259/3A 


CD54HC273/3A, 
CD54HCT273/3A 


CD54HC280/3A, 
CD54HCT280/3A 


CD54HC283/3A, 
CD54HCT283/3A 


CD54HC297/3A 


3816 


3817 


3818 


3819 


3820 CD54HC299/3A, 


CD54HCT299/3A 


3821 CD54HC354/3A 


3822 CD54HC356/3A 


3823 CD54HC365/3A, 


CD54HCT365/3A 


CD54HC366/3A, 
CD54HCT366/3A 


CD54HC367/3A, 
CD54HCT367/3A 


CD54HC368/3A 


3824 


3825 


3826 


3827 CD54HC373/3A, 


CD54HCT373/3A 


DESCRIPTION 
3-to-8-Line Decoder/ Demulti- 
plexer (1 pages) 
3-to-8-Line Decoder/ Demulti- 
plexer (1 pages) 

Octal Buffer/Line Driver Three- 
State, Inverting (1 pages) 
Octal Buffer/Line Driver, 
Three-State, Non-Inverting 

(1 pages) 

Quad Bus Transceiver, Three- 
State, Non-Inverting (1 pages) 


Octal Buffer/Line Driver, 
Three-State (1 pages) 


Octal Bus Transceiver, Three- 
State (1 pages) 

8-Input Multiplexer, Three- 
State (1 pages) 

Dual 4-Input Multiplexer, 
Three-State (1 pages) 
Quad 2-Input Multiplexer, 
Three-State (1 pages) 
Quad 2-Line-to-4-Line Data 
Selector (1 pages) 

8-Bit Addressable Latch 

(1 pages) 

Octal D-Type Flip-Flop with 
Reset (1 pages) 


9-Bit Odd/Even Parity Genera- 
tor/Checker (1 pages) 

4-Bit Full Adder with Fast Car- 
ry (1 pages) 

Digital Phase-Locked-Loop 

(1 pages) 

8-Bit Universal Shift Register, 
Three-State (1 pages) 


8-Input Multiplexer/Register, 
Three-State (1 pages) 


8-Input Multiplexer/Register, 
Three-State (1 pages) 


Hex Buffer/Line Driver, Three- 
State (1 pages) 

Hex Buffer/Line Driver Three- 
State, Inverting (1 pages) 
Hex Buffer/Line Driver, Three- 
State (1 pages) 

Hex Buffer/Line Driver, Three- 
State, Inverting (1 pages) 


Octal Transparent Latch, 
Three-State (1 pages) 


AnswerFAX 
DOCUMENT 
NUMBER 


3828 


PART 
NUMBER 


CD54HC374/3A, 
CD54HCT374/3A 


CD54HC377/3A, 
CD54HCT377/3A 


CD54HCT390/3A 


3829 


3830 


3831 CD54HC393/3A, 


CD54HCT393/3A 


3832 CD54HCT423/3A 


CD54HC533/3A, 
CD54HCT533/3A 


3834 CD54HC534/3A, 


CD54HCT534/3A 


3835 CD54HC540/3A 


3836 CD54HC541/3A, 


CD54HCT541/3A 


3837 CD54HC563/3A 


3838 CD54HC564/3A, 


CD54HCT564/3A 


CD54HC573/3A, 
CD54HCT573/3A 


CD54HC574/3A, 
CD54HCT574/3A 


CD54HC597/3A 


3839 


3840 


3841 


3842 CD54HC640/3A, 


CD54HCT640/3A 


CD54HC646/3A, 
CD54HCT646/3A 


3843 


3844 CD54HC670/3A, 


CD54HCT670/3A 


CD54HC688/3A, 
CD54HCT688/3A 


CD54HC4002/3A 


3845 


3846 


3847 CD54HC4015/3A 


3848 CD54HC4017/3A, 


CD54HCT4017/3A 


CD54HC4020/3A, 
CD54HCT4020/3A 


3849 


Octal D-Type Flip-Flop, 


DESCRIPTION 


hree- 
State (1 pages) 
Octal D-Type Flip-Flop with 
Data Enable (1 pages) 


Dual Decade Ripple Cou 
(1 pages) 


Dual 4-Bit Binary Ripple 
Counter (1 pages) | 


Dual Retriggerable Monostable 
Multivibrator with Reset 
(1 pages) 

Octal Transparent Latch, 
Three-State, Inverting 
(1 pages) | 
Octal D-Type Flip-Flop, Three- 
State, Inverting (1 pages) 


Octal Buffer/Line Driver, 
Three-State, Inverting 
(1 pages) 

Octal Buffer/Line Driver, 
Three-State (1 pages) 


Octal Transparent Latch, 
Three-State, Inverting 
(1 pages) 

Octal D-Type Flip-Flop, T 
State, Inverting (1 pages) 


Octal Transparent Latch, 
Three-State (1 pages) 


Octal D-Type Flip-Flop, Three- 
State (1 pages) 
8-Bit Shift Register with I/F 
Latch (1 pages) 
Octal Bus Transceiver, Three- 
State, Inverting (1 pages) 


Octal Bus Lag re te 
ter, Three-State, Non-Inverting 


(1 pages) 
4x 4 Register File, Three-State 
(1 pages) 
8-Bit Magnitude Comparator 
(1 pages) 

Dual 4-Input NOR Gate 
(1 pages) 

Dual 4-Bit Serial-In/Parallel- 
Out Shift Register (1 pages) 


Johnson Decade Counter with 
10 Decoded Outputs (1 pages) 
14-Stage Binary Ripple 
Counter (1 pages) 
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DOCUMENT PART 
NUMBER NUMBER DESCRIPTION 


3874 CD54HC40105/3A, 4-Bits x 16 Words FIFO Regis- 
CD54HCT40105/3A ‘ter (1 pages) 


CD54HCU04/3A —Hex Inverter (1 pages) 


LOGIC TECHNICAL INFORMATION 


7001 54/74 AC/ACT System Design (14 pages) 
Series 


AnswerFAX 
DOCUMENT 
NUMBER 


3850 


PART 
NUMBER 


CD54HC4024/3A,  7-Stage Binary Ripple Counter 
CD54HCT4024/3A = (1 pages) 


3851 CD54HC4040/3A, 12-Stage Binary Ripple 
CD54HCT4040/3A Counter (1 pages) 


3852 CD54HC4046A/3A, Phase-Locked Loop with VCO 
CD54HCT4046A/3A_ (1 pages) 


DESCRIPTION 


3853 CD54HC4049/3A ~— Hex Inverting HIGH-to-LOW 
Level Shifter (1 pages) 7002 —— Behavioral Models (4 pages) 
oe aatilaacatialeal eric. ie 7003 54/74 AC/ACT Printed Circuit Board Design 
g Series Using AC/ACT Logic Devices 
3855 CD54HC4051/3A, 8-Channel Analog Multiplexer/ (4 pages) 
CD54HCT4051/3A Demultiplexer (2 pages) LOGIC APPLICATION NOTES 
3856 CD54HC4052/3A, Dual 4-Channel Analog Multi- 
AN6101 COS/MOS Phase-Locked- 
CD54HCT4052/3A _ plexer/Demultiplexer (2 pages) Loop A Versatile Building 
3857 CD54HC4053/3A, _—‘ Triple 2-Channel Analog Multi- Block for Micro-Power Digital 
CD54HCT4053/3A _ plexer/Demultiplexer (2 pages) and Analog Applications 
3858 CD54HC4059/3A, _ Programmable Divide-by-"N" a Pages) 
CD54HCT4059/3A Counter (1 pages) AN6230 Using the CD4047A in COS/ 
3859 CD54HC4060/3A, _14-Stage Binary Ripple Counter ca Appicatons 
CD54HCT4060/3A _ with Oscillator (1 pages) pag 
3860 CD54HC4066/3A Quad Bilateral Switch none Seen esas UePeetseltonley apap 
fied (3 pages) 
(1 pages) 
3861 CD54HC4075/3A, ‘Triple 3-Input OR Gate ici osccmt eae ee 
CD54HCT4075/3A (1 pages) gger \v pag 
3862 CD54HC4094/3A _8-Stage Shift-and-Store Bus NOSES npRicetiots Gt ine OES 


CD4059A Programmable Di- 
vide-by-N Counter: Digital Fre- 
quency Synthesis for FM 
Tuners and CB Transceivers 


Register (1 pages) 


3863 CD54HC4316/3A Quad Analog Switch (1 pages) 


3864 CD54HC4351/3A Analog Multiplexer with Latch (12 pages) 
(2 pages) 
3865 CD54HC4511/3A _ BCD-to-7-Segment Latch/ De- nae pane one eee ee 


lators Using COS/MOS Digital 
Integrated Circuits (6 pages) 


AN6498 Design of Fixed and Program- 
mable Counters Using the 
CD4018 COS/MOS Presetta- 


coder/Driver (1 pages) 


4-to-16-Line Decoder/ Demulti- 
plexer with Input Latches 
(1 pages) 


3866 CD54HC4514/3A 


3867 CD54HC4515/3A 4-to-16-Line Decoder with In- ble Divide-By-"N" Counter w 7 
put Latches (1 pages) (6 pages) iL 
, : oc 
3868 CD54HC4516/3A Up/Down Counter, Binary AN6525 Guide to Better Handling and o Lu 
(1 pages) Operation of CMOS Integrated Fs = 
Circuits (3 pages 
3869 CD54HC4520/3A, Dual 4-Bit Synchronous Binary > Pages) os 
CD54HCT4520/3A Counter (1 pages) AN6532 Fundamentals of Testing COS/ 
MOS Integrated Circui 
3870 CD54HC4538/3A, Dual Precision Monostable (9 pag aa 9 ae 
CD54HCT4538/3A Multivibrator (1 pages) 
lusive NO AN6558 Understanding Buffered and 
3871 CD54HC7266/3A fis usive NOR ebuifarad CMOS Chater 


istics (5 pages) 
3872 CD54HCT40102/3A _ 8-Bit Synchronous BCD Down 
Counter (1 pages) 


CD54HC40103/3A  8-Bit Binary Down Counter 
(1 pages) 


8-15 


AN6587 Noise Immunity of COS/MOS 
B-Series Integrated Circuits 
(8 pages) 


3873 
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DOCUMENT 
NUMBER 


96602 


96716 


96948 


97315 


97323 


97325 
97329 
97330 
97337 
97367 


PART 


NUMBER 


AN6595 


AN6602 


AN6716 


AN6739 


AN6883 


AN6948 


AN7315 


AN7323 


AN7325 


AN7329 


AN7330 


AN7337 


AN7367 


DESCRIPTION 


Interfacing Analog and Digital 
Displays with CMOS Integrat- 
ed Circuits (6 pages) 
Interfacing COS/MOS with Oth- 
er Logic Families (12 pages) 
Low-Power Digital Frequency 


Synthesizers Utilizing COS/ 
MOS ICs (15 pages) 


COS/MOS Rate Multipliers- 
Versatile Circuits for Synthe- 
sizing Digital Functions 

(12 pages) 

Simplified Design of Astable 
RC Oscillators Using the 
CD4060B or Two CMOS In- 
verters (1 pages) 

Parallel Clocking of Sequential 
CMOS Devices (1 pages) 


Power Consumption in QMOS 
Logic Circuits (6 pages) 
Modification of LSTTL Test 
Programs to Test HCT High- 
Speed-CMOS Logic ICs 

(4 pages) 

Interfacing HC/HCT QMOS 
Logic with Other Families and 
Various Types of Loads 

(8 pages) 

Power-Supply Distribution and 
Decoupling for QMOS High- 
Speed-Logic ICs (2 pages) 
Replacing LSTTL with QMOS 
High-Speed Logic ICs 

(6 pages) 

Astable Multivibrator Design 
Using High-Speed QMOS ICs 
(5 pages) 

Linear Application of the CD54/ 
74HCU04 QMOS Hex Inverter 
(12 pages) 


AnswerFAX 
DOCUMENT 
NUMBER 


98640 
98742 


98743 
98754 
98809 


98818 


98823 


98906 


98910 


99001 
99004 


8-16 


PART 


NUMBER 


AN8640 


AN8742 


AN8743 


AN8754 


AN8809 


AN8818 


AN8823 


AN8906 


AN8910 


AN9001 


AN9004 


DESCRIPTION 
Using Advanced CMOS Logic 
in a VME Data Bus System 
(8 pages) 
Application of the CD22402 Vid- 
eo Sync Generator (4 pages) 


Micropower Crystal-Cont 
Oscillator Design Using C 
Inverters (8 pages) 


Method of Measurement of Si- 
multaneous Switching Tran- 
sient (3 pages) 


FCT CMOS Logic Optimized 
for Backplane Interface 
(6 pages) 


Exceptional Radiation Le 
from Silicon-on-Sapphire 
cessed High-Speed CMOS 
Logic (5 pages) 


CMOS Phase-Locked-Loop 

Applications Using the CD54/ 
74HC/HCT4046A and CD54/ 
74HC/HCT7046A (23 pages) 


Noise Aspects of Applying Ad- 
vanced CMOS (AC/ACT) 
Semiconductors (62 pages) or 
Call Harris Semiconductor 
(407) 724-7237 and request by 
mail 


An Introduction to Behavioral 
Simulation Using Harris AC/ 
ACT Logic SmartModels™ 
From Logic Automation Inc. 
(9 pages) 


Measuring Ground and VCC 
Bounce in Advanced High 
Speed (AC/ACT/FCT) CMOS 
Logic ICs (4 pages) 


Advanced High Speed CMOS 
Logic in a PCB Transmission 
Line Environment (7 pages) 


CMQS LOGIC ICs 


PRODUCT SELECTION GUIDE 
SALES OFFICES 


HARRIS HEADQUARTER LOCATIONS BY COUNTRY: 


U.S. HEADQUARTERS ASIA EUROPEAN HEADQUARTERS 
Harris Semiconductor Harris Semiconductor PTE Ltd. Harris Semiconductor 
P. O. Box 883, Mail Stop 53-210 No. 1 Tannery Road Mercure Center 
Melbourne, FL 32902 Cencon 1, #09-01 100, Rue de la Fusee 
TEL: 1-800-442-7747 Singapore 1334 1130 Brussels, Belgium 
(407) 729-4984 TEL: (65) 748-4200 TEL: 32 2 724.21 11 
FAX: (407) 729-5321 FAX: (65) 748-0400 


TECHNICAL ASSISTANCE IS AVAILABLE FROM THE FOLLOWING SALES OFFICES 


UNITED STATES CALIFORNIA PIRDEORD 6.036% kn Peewee dwar Gaeeca oe 818-878-7950 
Oe GSE ctcctcchemeestehenwewnes 714-433-0600 
MON MOSS costs ek¥erscnpeseaecchents 408-985-7322 
FLORIDA POI GAY s csntvee een kieesrvurseeece 407-729-4984 
GEORGIA CU Liane ecucdeagduaeheaeewanes 404-476-2035 
ILLINOIS SOMA xs eos ca es eee e rene oedees 708-240-3480 
INDIANA RG) 046 Pieende cheese dees sedes 317-843-5180 
MASSACHUSETTS BUMINGON 2s ccsteeddmessteineansan en 617-221-1850 
NEW JERSEY WOOUIOGS 646.02 d4cebennentdawnnwesen 609-751-3425 
NEW YORK HGUVDGUCG cc cadnticnwnt iad awnwwe was 516-342-0291 
Wappingers Fall ..2csievipeccvase ons 914-298-1920 
TEXAS DO GRisteucnesrecnsseheneasees ag a's 214-733-0800 
INTERNATIONAL FRANCE PRG incev se thuteee cere se dun ees 33-1-346-54046 
GERMANY GU 640s 60neee pacad in doweeks ees 49-89-63813-0 
HONG KONG oo | 852-723-6339 
ITALY LS er ee ee sree 39-2-262-0761 
JAPAN TONG og eo tiebesecseanereesapaees 81-3-3265-7571 ut 
KOREA SOM) 6 ins gaaeenune pees eed eusdees 82-2-551-0931 a 
SINGAPORE BUUIROOIEs ads see exer eeeurdpnsans ees 65-748-4200 ” 
TAIWAN Taipei... 00... cece ccc eeeeeeeeees 886-2-716-9310 < 
UNITED KINGDOM COMIGNCY cicc eee vsowesgndeseneus 44-1276-686886 


For literature requests, please contact Harris at 1-800-442-7747 (1-800-4HARRIS) or call 
Harris AnswerFAX for immediate fax service at 407-724-7800 
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North American Sales Offices and Representatives 


ALABAMA 


Harris Semiconductor 
600 Boulevard South 
Suite 103 

Huntsville, AL 35802 
TEL: (205) 883-2791 
FAX: 205 883 2861 


Giesting & Associates 
Suite 15 

4835 University Square 
Huntsville, AL 35816 
TEL: (205) 830-4554 
FAX: 205 830 4699 


ARIZONA 


Compass Mktg. & Sales, Inc. 
11801 N. Tatum Blvd. #101 
Phoenix, AZ 85028 

TEL: (602) 996-0635 

FAX: 602 996 0586 


2410 W. Ruthrauff, Rd. #110 
Tucson, AZ 85705 

TEL: (520) 292-0222 

FAX: 520 292 1008 


CALIFORNIA 


* 


»* 


* 


Harris Semiconductor 
1503 So. Coast Drive 
Suite 320 

Costa Mesa, CA 92626 
TEL: (714) 433-0600 
FAX: 714 433 0682 


Harris Semiconductor 
3031 Tisch Way 

1 Plaza South 

San Jose, CA 95128 
TEL: (408) 985-7322 
FAX: 408 985 7455 


CK Associates 

8333 Clairemont Mesa Bivd. 
Suite 102 

San Diego, CA 92111 

TEL: (619) 279-0420 

FAX: 619 279 7650 


Ewing Foley, Inc. 
185 Linden Avenue 
Auburn, CA 95603 
TEL: (916) 885-6591 
FAX: 916 885 6594 


Ewing Foley, Inc. 
895 Sherwood Lane 
Los Altos, CA 94022 
TEL: (415) 941-4525 
FAX: 415 941 5109 


Vision Technical Sales, Inc. 
26010 Mureau Road 

Suite 140 

Calabasas, CA 91302 

TEL: (818) 878-7955 

FAX: 818 878 7965 


CANADA 


* Field Application Assistance Available 


Blakewood Electronic 
Systems, Inc. 

#201 - 7382 Winston Street 
Bumaby, BC 

Canada V5A 2G9 

TEL: (604) 444-3344 

FAX: 604 444 3303 


Clark Hurman Associates 
Unit 14 

20 Regan Road 

Brampton, Ontario 

Canada L7A IC3 

TEL: (905) 840-6066 

FAX: 905 840-6091 


308 Palladium Drive 
Suite 200 

Kanata, Ontario 
Canada K2B 1A1 
TEL: (613) 599-5626 
FAX: 613 599 5707 


78 Donegani, Suite 200 
Pointe Claire, Quebec 
Canada H9R 2V4 

TEL: (514) 426-0453 
FAX: 514 426 0455 


COLORADO 


Compass Mktg. & Sales, Inc. 
5600 So. Quebec St. 

Suite 350D 

Greenwood Village, CO 80111 
TEL: (303) 721-9663 

FAX: 303 721 0195 


CONNECTICUT 


Advanced Tech. Sales, Inc. 
Westview Office Park 

Bldg. 2, Suite 1C 

850 N. Main Street Extension 
Wallingford, CT 06492 

TEL: (508) 664-0888 

FAX: 203 284 8232 


FLORIDA 


Harris Semiconductor 


* 2401 Palm Bay Rd. 


Palm Bay, FL 32905 
TEL: (407) 729-4984 


FAX: 407 729 5321 


Sun Marketing Group 
1956 Dairy Rd. 

West Melbourne, FL 32904 
TEL: (407) 723-0501 

FAX: 407 723 3845 


Sun Marketing Group 

4175 East Bay Drive, Suite 128 
Clearwater, FL 34624 

TEL: (813) 536-5771 

FAX: 813 536 6933 


Sun Marketing Group 

600 S. Federal Hwy., Suite 218 
Deerfield Beach, FL 33441 
TEL: (305) 429-1077 

FAX: 305 429 0019 


GEORGIA 


Giesting & Associates 


* 2434 Hwy. 120, Suite 108 


Duluth, GA 30136 
TEL: (404) 476-0025 
FAX: 404 476 2405 


ILLINOIS 
Harris Semiconductor 


* 


Schaumburg, IL 60173 
TEL: (708) 240-3480 
FAX: 708 619 1511 


Oasis Sales 

1101 Tonne Road 

Elk Grove Village, IL 60007 
TEL: (708) 640-1850 

FAX: 708 640 9432 


INDIANA 

Harris Semiconductor 
11590 N. Meridian St. 
Suite 100 

Carmel, IN 46032 

TEL: (317) 843-5180 
FAX: 317 843 5191 


Giesting & Associates 
370 Ridgepoint Dr. 
Carmel, IN 46032 

TEL: (317) 844-5222 
FAX: 317 844 5861 


* 


IOWA 
Oasis Sales 
4905 Lakeside Dr., NE 
Suite 203 
Cedar Rapids, IA 52402 
TEL: (319) 377-8738 
FAX: 319 377 8803 


KANSAS 
Advanced Tech. Sales, Inc. 
601 North Mur-Len, Suite 8 
Olathe, KS 66062 
TEL: (913) 782-8702 
FAX: 913 782 8641 


KENTUCKY 
Giesting & Associates 
204 Pintail Court 
P.O. Box 909 

' Versailles, KY 40383 
TEL: (606) 873-2330 
FAX: 606 873 6233 


MARYLAND 
New Era Sales, Inc. 
890 Airport Pk. Rd, Suite 103 
Glen Burnie, MD 21061 
TEI: (410) 761-4100 
FAX: 410 761-2981 


MASSACHUSETTS 
Harris Semiconductor 
Burlington, MA 01803 
TEL: (617) 221-1850 
FAX: 617 221 1866 


Advanced Tech Sales, Inc. 
348 Park Street, Suite 102 
Park Place West 

N. Reading, MA 01864 
TEL: (508) 664-0888 

FAX: 508 664 5503 
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1101 Perimeter Dr., Suite 600 


Six New England Executive Pk. 
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MICHIGAN 
Harris Semiconductor 
* 27777 Franklin Rd., Suite 460 
Southfield, MI 48034 
TEL: (810) 746-0800 
FAX: 810 746 0516 


Giesting & Associates 

34441 Eight Mile Rd., Suite 113 
Livonia, MI 48152 

TEL: (810) 478-8106 

FAX: 810 477 6908 


Giesting & Associates 
1279 Skyhills N.E. 
Comstock Park, MI 49321 
TEL: (616) 784-9437 
FAX: 616 784 9438 


MINNESOTA 
Oasis Sales 
7805 Telegraph Road 
Suite 210 
Bloomington, MN 55438 
TEL: (612) 941-1917 
FAX: 612 941 5701 


MISSOURI 
Advanced Tech. Sales 
13755 St. Charles Rock Rd. 
Bridgeton, MO 63044 
TEL: (314) 291-5003 
FAX: 314 291 7958 


NEBRASKA 
Advanced Tech. Sales, Inc. 
601 North Mur-Len, Suite 8 
Olathe, KS 66062 
TEL: (913) 782-8702 
FAX: 913 782 8641 


NEW JERSEY 
Harris Semiconductor 

* Plaza 1000 at Main Street 
Suite 104 
Voorhees, NJ 08043 
TEL: (609) 751-3425 
FAX: 609 751 5911 


Harris Semiconductor 
724 Route 202 

P.O. Box 591 
Somerville, NJ 08876 
TEL: (908) 685-6150 
FAX: 908 685-6140 


Tritek Sales, Inc. 

One Mall Dr., Suite 410 
Cherry Hill, NJ 08002 
TEL: (609) 667-0200 
FAX: 609 667 8741 


NEW MEXICO 
Compass Mktg. & Sales, Inc. 
4100 Osuna Rd., NE, Suite 109 
Albuquerque, NM 87109 
TEL: (505) 344-9990 
FAX: 505 345 4848 


North American Sales Offices and Representatives (Continued) 


NEW YORK 
Harris Semiconductor 
Hampton Business Center 
1611 Rt. 9, Suite U3 
Wappingers Falls, NY 12590 
TEL: (914) 298-0413 
FAX: 914 298 0425 


Harris Semiconductor 

490 Wheeler Rd, Suite 165B 
Hauppauge, NY 11788-4365 
TEL: (516) 342-0291 Analog 
TEL: (516) 342-0292 Digital 

FAX: 516 342 0295 


Foster & Wager, Inc. 
300 Main Street 
Vestal, NY 13850 
TEL: (607) 748-5963 
FAX: 607 748 5965 


Foster & Wager, Inc. 
2511 Browncroft Bivd. 
Rochester, NY 14625 
TEL: (716) 385-7744 

FAX: 716 586 1359 


Foster & Wager, Inc. 
7696 Mountain Ash 
Liverpool, NY 13090 
TEL: (315) 457-7954 
FAX: 315 457 7076 


Trionic Associates, Inc. 
320 Northern Blvd. 
Great Neck, NY 11021 
TEL: (516) 466-2300 
FAX: 516 466 2319 


* 


NORTH CAROLINA 


Harris Semiconductor 
4020 Stirrup Creek Dr. 
Building 2A, MS/2T08 
Durham, NC 27703 
TEL: (919) 405-3600 
FAX: 919 405 3660 


New Era Sales 

1215 Jones Franklin Road 
Suite 201 

Raleigh, NC 27606 

TEL: (919) 859-4400 
FAX: 919 859 6167 


OHIO 


Giesting & Associates 
P.O. Box 39398 

2854 Blue Rock Rd. 
Cincinnati, OH 45239 
TEL: (513) 385-1105 
FAX: 513 385 5069 


6324 Tamworth Ct. 
Columbus, OH 43017 
TEL: (614) 792-5900 
FAX: 614 792 6601 


6200 SOM Center Rd. 
Suite D-20 

Solon, OH 44139 
TEL: (216) 498-4644 
FAX: 216 498 4554 


OKLAHOMA 
Nova Marketing 
8421 East 61st Street, Suite P 
Tulsa, OK 74133-1928 
TEL: (800) 826-8557 
TEL: (918) 660-5105 
FAX: 918 357 1091 


OREGON 
Northwest Marketing Assoc. 
6975 SW Sandburg Rd. 
Suite 330 
Portland, OR 97223 
TEL: (503) 620-0441 
FAX: 503 684 2541 


PENNSYLVANIA 
Giesting & Associates 
471 Walnut Street 
Pittsburgh, PA 15238 
TEL: (412) 828-3553 
FAX: 412 828 6160 


TEXAS 
Harris Semiconductor 
* 17000 Dallas Parkway, Suite 205 
Dallas, TX 75248 
TEL: (214) 733-0800 
FAX: 214 733 0819 


Nova Marketing 

8310 Capitol of Texas Hwy. 
Suite 180 

Austin, TX 78731 

TEL: (512) 343-2321 

FAX: 512 343-2487 
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8350 Meadow Rad., Suite 174 
Dallas, TX 75231 

TEL: (214) 265-4600 

FAX: 214 265 4668 


Corporate Atrium II, Suite 140 
10701 Corporate Dr. 

Stafford, TX 77477 

TEL: (713) 240-6082 

FAX: 713 240 6094 


UTAH 


Compass Mktg. & Sales, Inc. 
5 Triad Center, Suite 320 

Salt Lake City, UT 84180 

TEL: (801) 322-0391 

FAX: 801 322-0392 


WASHINGTON 


Northwest Marketing Assoc. 
12835 Bel-Red Road 

Suite 330N 

Bellevue, WA 98005 

TEL: (206) 455-5846 

FAX: 206 451 1130 


WISCONSIN 


Oasis Sales 

1305 N. Barker Rd. 
Brookfield, W! 53005 
TEL: (414) 782-6660 
FAX: 414 782 7921 


North American Authorized Distributors and Corporate Offices 
Hamilton Hallmark and Zeus are the only authorized North American distributors for stocking and sale of Harris Rad Hard Space products. 


Alliance Electronics 
7550 E. Redfield Rd. 
Scottsdale, AZ 85260 
TEL: (602) 483-9400 
FAX: (602) 443 3898 


Arrow/Schweber 
Electronics Group 
25 Hub Dr. 

Melville, NY 11747 
TEL: (516) 391-1300 
FAX: 516 391 1644 


Electronics Marketing 
Corporation (EMC) 
1150 West Third Avenue 
Columbus, OH 43212 
TEL: (614) 299-4161 
FAX: 614 299 4121 


* Field Application Assistance Available 


Farnell Electronic Services 
300 North Rivermede Rd. 
Concord, Ontario 

Canada L4K 3N6 

TEL: (416) 798-4884 

FAX: 416 798 4889 


Gerber Electronics 

128 Carnegie Row 
Norwood, MA 02062 

TEL: (617) 769-6000, x156 
FAX: 617 762 8931 


GD 


Hamilton Hallmark 

10950 W. Washington Bivd. 
Culver City, CA 90230 

TEL: (310) 558-2000 

FAX: 310 558 2809 (Mil) 
FAX: 310 558 2076 (Com) 


Newark Electronics 
4801 N. Ravenswood 
Chicago, IL 60640 
TEL: (312) 784-5100 
FAX: 312 275-9596 


Wyle Electronics 
(Commercial Products) 
3000 Bowers Avenue 
Santa Clara, CA 95051 
TEL: (408) 727-2500 
FAX: 408 988-2747 


FARRIS 


SEMICONDUCTOR 
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Zeus Electronics, 

An Arrow Company 
100 Midland Avenue 
Pt. Chester, NY 10573 
TEL: (914) 937-7400 
TEL: (800) 52-HI-REL 
FAX: 914 937-2553 


Obsolete Products: 


Rochester Electronic 
10 Malcom Hoyt Drive 
Newburyport, MA 01950 
TEL: (508) 462-9332 
FAX: 508 462 9512 


SALES OFFICES 


North American Authorized Distributors (Continued) May 31, 1995 


ALABAMA Santa Clara Zeus, An Arrow Company IOWA 
Arrow/Schweber TEL: (408) 727-2500 TEL: (914) 937-7400 ‘auniieciieiiine 
Huntsville Zeus, An Arrow Company TEL: (800) 52-HI-REL Cedar Rapids 


TEL: (205) 837-6955 


Hamilton Hallmark 
Huntsville 
TEL: (205) 837-8700 


Wyle Electronics 
Huntsville 
TEL: (205) 830-1119 


Zeus, An Arrow Company 
Huntsville 

TEL: (407) 333-3055 

TEL: (800) 52-HI-REL 


ARIZONA 


Alliance Electronics, Inc. 
Gilbert 
TEL: (602) 813-0233 


Scottsdale 

TEL: (602) 483-9400 
Arrow/Schweber 
Tempe 

TEL: (602) 431-0030 
Hamilton Halimark 
Phoenix 

TEL: (602) 437-1200 
Wyle Electronics 
Phoenix 

TEL: (602) 804-7000 
Zeus, An Arrow Company 
Tempe 

TEL: (408) 629-4789 
TEL: (800) 52-HI-REL 


CALIFORNIA 


Alliance Electronics, Inc. 
Santa Clarita 

TEL: (805) 297-6204 
Arrow/Schweber 
Calabasas 

TEL: (818) 880-9686 
Fremont 

TEL: (408) 432-7171 
Irvine 

TEL: (714) 587-0404 
San Diego 

TEL: (619) 565-4800 
San Jose 

TEL: (408) 441-9700 
Hamilton Halimark 
Costa Mesa 

TEL: (714) 641-4100 
Los Angeles 

TEL: (818) 594-0404 
Sacramento 

TEL: (916) 632-4500 
San Diego 

TEL: (619) 571-7540 
San Jose 

TEL: (408) 435-3500 
Wyle Electronics 
Calabasas 

TEL: (818) 880-9000 
irvine 

TEL: (714) 863-9953 
Rancho Cordova 
TEL: (916) 638-5282 
San Diego 

TEL: (619) 565-9171 


* Field Application Assistance Available 


San Jose 

TEL: (408) 629-4789 
TEL: (800) 52-HI-REL 
Irvine 

TEL: (714) 921-9000 
TEL: (800) 52-HI-REL 


CANADA 


Arrow/Schweber 
Burnaby, British Columbia 
TEL: (604) 421-2333 
Dorval, Quebec 

TEL: (514) 421-7411 


Nepan, Ontario 
TEL: (613) 226-6903 


Mississagua, Ontario 
TEL: (905) 670-7769 


Farnell Electronic Services 
Bumaby, British Columbia 
TEL: (604) 421-6222 
Calgary, Alberta 

TEL: (403) 273-2780 
Concord, Ontario 

TEL: (416) 798-4884 
V. St. Laurent, Quebec 
TEL: (514) 335-7697 
Nepean, Ontario 

TEL: (613) 596-6980 
Winnipeg, Manitoba 
TEL: (204) 786-2589 
Hamilton Hallmark 
Mississagua, Ontario 
TEL: (905) 564-6060 
Montreal 

TEL: (514) 335-1000 
Ottawa 

TEL: (613) 226-1700 
Vancouver, B.C. 

TEL: (604) 420-4101 
Toronto 

TEL: (905) 564-6060 


COLORADO 


Arrow/Schweber 
Englewood 
TEL: (303) 799-0258 


Hamilton Hallmark 
Denver 

TEL: (303) 790-1662 
Colorado Springs 
TEL: (719) 637-0055 
Wyle Electronics 
Thornton 

TEL: (303) 457-9953 
Zeus, An Arrow Company 
TEL: (408) 629-4789 
TEL: (800) 52-HI-REL 


CONNECTICUT 


Alliance Electronics, Inc. 
Shelton 
TEL: (203) 926-0087 


Arrow/Schweber 
Wallingford 

TEL: (203) 265-7741 
Hamilton Hallmark 
Danbury 

TEL: (203) 271-2844 


FLORIDA 


Arrow/Schweber 
Deerfield Beach 
TEL: (305) 429-8200 


Lake Mary 
TEL: (407) 333-9300 


Hamilton Hallmark 
Miami 

TEL: (305) 484-5482 
Orlando 

TEL: (407) 657-3300 
Largo 

TEL: (813) 541-5016 
Wyle Electronics 
Fort Lauderdale 
TEL: (305) 420-0500 


St. Petersburg 
TEL: (813) 576-3004 


Zeus, An Arrow Company 
Lake Mary 

TEL: (407) 333-3055 

TEL: (800) 52-HI-REL 


GEORGIA 


Arrow/Schweber 
Duluth 
TEL: (404) 497-1300 


Hamilton Hallmark 
Atlanta 
TEL: (404) 623-4400 


Wyle Electronics 

Duluth 

TEL: (404) 441-9045 

Zeus, An Arrow Company 
TEL: (407) 333-3055 

TEL: (800) 52-HI-REL 


ILLINOIS 


Alliance Electronics, Inc. 
Vernon Hills 
TEL: (708) 949-9890 


Arrow/Schweber 
Itasca 
TEL: (708) 250-0500 


Hamilton Hallmark 
Chicago 

TEL: (708) 773-7941 
Newark Electronics, Inc. 
Chicago 

TEL: (312) 907-5436 
Wyle Electronics 
Addison 

TEL: (708) 620-0969 


Zeus, An Arrow Company 
Itasca 

TEL: (708) 250-0500 

TEL: (800) 52-HI-REL 


INDIANA 
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Arrow/Schweber 
Indianapolis 
TEL: (317) 299-2071 


Hamilton Hallmark 
Carmel 

TEL: (317) 575-3500 

Zeus, An Arrow Company 
TEL: (708) 250-0500 

TEL: (800) 52-HI-REL 


TEL: (319) 395-7230 


Hamilton Hallmark 
Cedar Rapids 
TEL: (319) 362-4757 


Zeus, An Arrow Company 
TEL: (214) 380-4330 
TEL: (800) 52-HI-REL 


KANSAS 


Arrow/Schweber 
Lenexa 
TEL: (913) 541-9542 


Hamilton Hallmark 
Kansas City 

TEL: (913) 888-4747 

Zeus, An Arrow Company 
TEL: (214) 380-4330 

TEL: (800) 52-HI-REL 


MARYLAND 


Arrow/Schweber 
Columbia 
TEL: (301) 596-7800 


Hamilton Halimark 
Columbia 
TEL: (410) 720-3400 


Wyle Electronics 
Columbia 

TEL: (410) 312-4844 

Zeus, An Arrow Company 
TEL: (914) 937-7400 

TEL: (800) 52-HI-REL 


MASSACHUSETTS 


Alliance Electronics, Inc. 
Winchester 
TEL: (617) 756-1910 


Arrow/Schweber 
Wilmington 

TEL: (508) 658-0900 
Gerber 

Norwood 

TEL: (617) 769-6000 


Hamilton Hallmark 
Peabody 
TEL: (508) 532-9893 


Wyle Electronics 
Bedford 
(617) 271-9953 


Zeus, An Arrow Company 
Wilmington, MA 

TEL: (508) 658-4776 

TEL: (800) HI-REL 


MICHIGAN 


Arrow/Schweber 

Livonia 

TEL: (313) 462-2290 
Hamilton Hallmark 
Plymouth 

TEL: (313) 416-5800 

Zeus, An Arrow Company 
TEL: (708) 250-0500 

TEL: (800) 52-HI-REL 


MINNESOTA 


Arrow/Schweber 
Eden Prarie 
TEL: (612) 941-5280 


Hamilton Hallmark 
Minneapolis 
TEL: (612) 881-2600 


Wyle Electronics 
Minneapolis 

TEL: (612) 853-2280 

Zeus, An Arrow Company 
TEL: (214) 380-4330 

TEL: (800) 52-HI-REL 


MISSOURI 


Arrow/Schweber 
St. Louis 
TEL: (314) 567-6888 


Hamilton Hallmark 
St. Louis 
TEL: (314) 291-5350 


Zeus, An Arrow Company 
TEL: (214) 380-4330 
TEL: (800) 52-HI-REL 


NEW JERSEY 
Arrow/Schweber 
Marlton 

TEL: (609) 596-8000 


Pinebrook 
TEL: (201) 227-7880 


Hamilton Hallmark 
Cherry Hill 
TEL: (609) 424-0110 


Parsippany 
TEL: (201) 515-1641 


Wyle Electronics 
Mt. Laurel 
TEL: (609) 439-9110 


Pine Brook 
TEL: (201) 882-8358 


Zeus, An Arrow Company 
TEL: (914) 937-7400 
TEL: (800) 52-HI-REL 


NEW MEXICO 
Hamilton Hallmark 


Albuquerque 

TEL: (505) 828-1058 

Zeus, An Arrow Company 
TEL: (408) 629-4789 

TEL: (800) 52-HI-REL 


NEW YORK 

Alliance Electronics, Inc. 
Binghamton 

TEL: (607) 648-8833 


Huntington 
TEL: (516) 673-1930 


Arrow/Schweber 
Farmingdale 
TEL: (516) 293-6363 


Hauppauge 
TEL: (516) 231-1000 


Melville 

TEL: (516) 391-1276 
TEL: (516) 391-1300 
TEL: (516) 391-1633 


Rochester 
TEL: (716) 427-0300 


* Field Application Assistance Available 


Hamilton Hallmark 
Long Island 
TEL: (516) 434-7400 


Hauppauge 
TEL: (516) 434-7470 


Rochester , 
TEL: (716) 272-2740 


Zeus, An Arrow Company 
Pt. Chester 

TEL: (914) 937-7400 

TEL: (800) 52-HI-REL 


NORTH CAROLINA 


Arrow/Schweber 
Raleigh 
TEL: (919) 876-3132 


EMC 
Charlotte 
TEL: (704) 394-6195 


Hamilton Hallmark 
Raleigh 
TEL: (919) 872-0712 


Wyle Electronics 

Raleigh 

TEL: (919) 481-3737 

TEL: 800-950-9953 

Zeus, An Arrow Company 


TEL: (407) 333-3055 
TEL: (800) 52-HI-REL 


OHIO 


Alliance Electronics, Inc. 
Dayton 

TEL: (513) 433-7700 
Arrow/Schweber 


Solon 
TEL: (216) 248-3990 


Centerville 
TEL: (513) 435-5563 


EMC 
Columbus 
TEL: (614) 299-4161 


Hamilton Hallmark 
Cleveland 
TEL: (216) 498-1100 


Columbus 
TEL: (614) 888-3313 


Dayton 
TEL: (513) 439-6735 


Toledo 
TEL: (419) 242-6610 


Wyle Electronics 
Cleveland 

TEL: (216) 248-9996 

Zeus, An Arrow Company 
TEL: (708) 595-9730 

TEL: (800) 52-HI-REL 


OKLAHOMA 


Arrow/Schweber 
Tulsa 
TEL: (918) 252-7537 


Hamilton Hallmark 

Tulsa 

TEL: (918) 254-6110 

Zeus, An Arrow Company 
TEL: (214) 380-4330 

TEL: (800) 52-HI-REL 


North American Authorized Distributors (Continued) 


OREGON 


Almac/Arrow 
Beaverton 

TEL: (503) 629-8090 
Hamilton Hallmark 
Portland 

TEL: (503) 526-6200 


Wyle Electronics 
Beaverton 

TEL: (503) 643-7900 

Zeus, An Arrow Company 
TEL: (408) 629-4789 

TEL: (800) 52-HI-REL 


PENNSYLVANIA 


Arrow/Schweber 
Pittsburgh 
TEL: (412) 856-9490 


Hamilton Hallmark 
Pittsburgh 

TEL: (800) 332-8638 

Zeus, An Arrow Company 
TEL: (914) 937-7400 

TEL: (800) 52-HI-REL 


TEXAS 


Alliance Electronics, Inc. 
Carrollton 
TEL: (214) 492-6700 


Allied Electronics, Inc. 
Ft. Worth 
TEL: (800) 433-5700 


Arrow/Schweber 
Austin 
TEL: (512) 835-4180 


Dallas 
TEL: (214) 380-6464 


Houston 
TEL: (713) 647-6868 


Hamilton Hallmark 
Austin 
TEL: (512) 219-3700 


Dallas 
TEL: (214) 553-4300 


Houston 
TEL: (713) 781-6100 


Wyle Electronics 
Austin 

TEL: (512) 345-8853 
Houston 

TEL: (713) 879-9953 


Richardson 
TEL: (214) 235-9953 


Zeus, An Arrow Company 
Carrollton 

TEL: (214) 380-4330 

TEL: (800) 52-HI-REL 


UTAH 
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Arrow/Schweber 
Salt Lake City 
TEL: (801) 973-6913 


Hamilton Hallmark 
Salt Lake City 
TEL: (801) 266-2022 


Wyle Electronics 

West Valley City 

TEL: (801) 974-9953 

Zeus, An Arrow Company 
TEL: (408) 629-4789 

TEL: (800) 52-HI-REL 
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WASHINGTON 
Almac/Arrow 
Bellevue 
TEL: (206) 643-9992 


Hamilton Hallmark 
Seattle 
TEL: (206) 882-7000 


Wyle Electronics 
Redmond 
TEL: (206) 881-1150 


Zeus, An Arrow Company 
TEL: (408) 629-4789 
TEL: (800) 52-HI-REL 


WISCONSIN 
Arrow/Schweber 
Brookfield 
TEL: (414) 792-0150 


Hamilton Hallmark 
Milwaukee 
TEL: (414) 780-7200 


Wyle Electronics 
Brookfield 
TEL: (414) 879-0434 


Zeus, An Arrow Company 
TEL: (708) 250-0500 
TEL: (800) 52-HI-REL 


Harris Semiconductor 
Chip Distributors 


Chip Supply, Inc. 

7725 N. Orange Blossom Trail 
Orlando, FL 32810-2696 

TEL: (407) 298-7100 

FAX: (407) 290-0164 


Elmo Semiconductor Corp. 
7590 North Glenoaks Blvd. 
Burbank, CA 91504-1052 
TEL: (818) 768-7400 

FAX: (818) 767-7038 


Minco Technology Labs, Inc. 
1805 Rutherford Lane 

Austin, TX 78754 

TEL: (512) 834-2022 

FAX: (512) 837-6285 


Puerto Rican 
Authorized Distributor 


Hamilton Hallmark 
TEL: (809) 731-1110 


South American 
Authorized Distributor 


Graftec Electronic Sales Inc. 
One Boca Place, Suite 305 East 
2255 Glades Road 

Boca Raton, Florida 33431 
TEL: (407) 994-0933 

FAX: 407 994-5518 


BRASIL 


Graftec Brasil Ltda. 

Rua baroneza De ITU 336 - 5 
01231-000 - Sao Paulo - SP 
TEL: 55-11-826-5407 

FAX: 55-11-826-6526 


SALES OFFICES 


European Sales Offices and Representatives 


European Sales 
Headquarters 


Harris S.A. 

Mercure Center 

Rue de la Fusee 100 
B-1130 Brussels, Belgium 
TEL: 322 724 21 11 

FAX: 32 2 724 2205/...09 


DENMARK 
Delco AS 
Titangade 15 
DK - 2200 Copenhagen N 
TEL: 45 35 82 12 00 
FAX: 45 35 82 12 05 


FINLAND 
J. Havulinna & Son 
Reinikkalan Kartano 
SF - 51200 Kangasniemi 
TEL: 358 59 432031 
FAX: 358 59 432367 


FRANCE 
Harris Semiconducteurs SARL 
* 2-4, Avenue de l'Europe 
F - 78941 Velizy Cedex 
TEL: 33 1 34 65 40 80 (Dist) 
TEL: 33 1 34 65 40 27 (Sales) 
FAX: 33 1 39 46 40 54 


GERMANY 
Harris Semiconductor GmbH 
* Putzbrunnerstrasse 69 
D-81739 Munchen 
TEL: 49 89 63813-0 
FAX: 49 89 6377891 


Harris Semiconductor GmbH 
Kieler Strasse 55-59 

D-25451 Quickborn 

TEL: 49 4106 50 02-04 

FAX: 49 4106 6 88 50 


Harris Semiconductor GmbH 
Wegener Strasse, 5/1 

D - 71063 Sindelfingen 

TEL: 49 7031 8 69 40 

FAX: 49 7031 87 38 49 


Ecker Michelstadt GmbH 
In den Dorfwiesen 2A 
Postfach 33 44 

D - 64720 Michelstadt 
TEL: 49 6061 22 33 

FAX: 49 6061 50 39 


Erwin W. Hildebrandt 
Nieresch 32 

D - 48301 Nottuin-Darup 
TEL: 49 2502 60 65 
FAX: 49 2502 18 89 


FINK Handelsvertretung 
Laurinweg, 1 

D - 85521 Ottobrunn 
TEL: 49 89 6 09 70 04 
FAX: 49 89 6 09 81 70 


Hartmut Welte 
Hepbacher Strasse 11A 
D - 88677 Markdorf 
TEL: 49 7544 7 25 55 
FAX: 49 7544 7 25 55 


ISRAEL 
Aviv Electronics Ltd 
Hayetzira Street, 4 Ind. Zone 
IS - 43651 Ra’anana 
PO Box 2433 
IS - 43100 Ra’anana 
TEL: 972 9 983232 
FAX: 972 9 916510 


ITALY 
Harris SRL 
* Viale Fulvio Testi, 126 
1-20092 Cinisello Balsamo, 
(Milan) 
TEL: 39 2 262 07 61 
(Disti & OEM ROSE) 
TEL: 39 2 240 95 01 
(Disti & OEM Italy) 
FAX: 39 2 262 22 158 (ROSE) 


NETHERLANDS 
Harris Semiconductor SA 
Benelux OEM Sales Office 
Kouterstraat 6 
NL - 5345 AR Oss 
TEL: 31 4120 38561 
FAX: 31 4120 34419 


SPAIN 
Elcos S. L. 
C/Avda. Europa, 30 1 B-A 
Spain 28224 Pozuelo de Alarcon 
Madrid 
TEL: 34 1 352 3052 
FAX: 34 1 352 1147 


May 31, 1995 


TURKEY 
EMPA 
Besyol Londra Asfalti 
TK - 34630 Sefakoy/ Istanbul 
TEL: 90 1 599 3050 
FAX: 90 1 599 3059 


UNITED KINGDOM 

Harris Semiconductor Ltd 
Riverside Way 

Camberley 

Surrey GU15 3YQ 

TEL: 44 1276 686 886 
FAX: 44 1276 682 323 


Laser Electronics 
Ballynamoney 
Greenore 

Co. Louth, Ireland 
TEL: 353 4273165 
FAX: 353 4273518 


Complementary 
Technologies Ltd 

Redgate Road 

South Lancashire, Ind. Estate 
Ashton-In-Makerfield 
Wigan, Lancs WN4 8DT 
TEL: 44 1942 274 731 

FAX: 44 1942 274 732 


Stuart Electronics Ltd. 
Phoenix House 
Bothwell Road 
Castlehill, Carluke 
Lanarkshire ML8 5UF 
TEL: 44 1555 751566 
FAX: 44 1555 751562 


* 


European Authorized Distributors 


AUSTRIA 
Avnet E2000 GmbH 
Waidhausenstrasse 19 
A - 1140 Wien 
TEL: 43 1 9112847 
FAX: 43 1 9113853 


EBV Elektronik 

* Diefenbachgasse 35/6 
A - 1150 Wien 
TEL: 43 1 89 41 774 
FAX: 43 1 89 41 775 


Eurodis Electronics GmbH 
Lamezanstrasse 10 

A - 1232 Wien 

TEL: 43 1610 620 

FAX: 43 1610 62 151 


Spoerle Electronic 
Heiligenstadter Str. 52 
A - 1190 Wien 

TEL: 43 1 31872700 
FAX: 43 1 3692273 


* Field Application Assistance Available 


BELGIUM 

Diode Spoerle 
Keiberg II 
Minervastraat, 14/B2 
B-1930 Zaventem 
TEL: 32 2 725 46 60 
FAX: 32 2 725 45 11 


EBV Elektronik 
Excelsionaan 35B 

B - 1930 Zaventem 
TEL: 32 2 716 00 10 
FAX: 32 2 720 81 52 


Eurodis Texim Electronics 
Avenue des Croix de 
Guerre 116 

B - 1120 Brussels 

TEL: 32 2 247 49 69 

FAX: 32 2 215 81 02 


» 


» 


DENMARK 
Avnet Nortec 
Transformervej, 17 
DK - 2730 Herlev 
TEL: 45 42 84 2000 
FAX: 45 44 92 1552 


Ditz Schweitzer 
Vallensbaekvej 41 
Postboks 5 

DK - 2605 Brondby 
TEL: 45 42 45 30 44 
FAX: 45 42 45 92 06 


FINLAND 
Avnet Nortec 
Italahdenkatu, 18 
SF - 00210 Helsinki 
TEL: 358 061 318250 
FAX: 358 069 22326 


Bexab 

Sinimaentie 10C 

P.O. Box 51 

SF - 02630 ESPOO 
TEL: 358 061 352 690 
FAX: 358 061 352 655 


FRANCE 
3D 
Zi des Glaises 
6/8 rue Ambroise Croizat 
F - 91127 Palaiseau 
TEL: 33 1 64 47 29 29 
FAX: 33 1 64 47 00 84 
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Arrow Electronique 

73 - 79, Rue des Solets 
Silic 585 

F - 94663 Rungis Cedex 
TEL: 33 1 49 78 49 78 
FAX: 33 1 49 78 05 96 


Avnet EMG France 
* 79, Rue Pierre Semard 
P.B. 90 
F-92322 Chatillon Sous Bagneux 
TEL: 33 1 49 65 25 00 
FAX: 33 1 49 65 25 39 


CCi Electronique 

12, Allee de la Vierge 
Silic 577 

F - 94653 Rungis 
TEL: 33 1 41 80 70 00 
FAX: 33 1 46 75 32 07 


EBV Elektronik 

Parc Club de la Haute Maison 
16, Rue Galilee 

Cite Descartes 

F - 77420 Champs-sur-Marne 
TEL: 33 1 64 68 86 09 

FAX: 33 1 64 68 27 67 


* 


European Authorized Distributors (Continued) 


Harris Semiconductor 
Chip Distributors 


Edgetek/Rood Tech 
Zai De Courtaboeuf 
Avenue Des Andes 
91952 Les Ulis Cedex 
TEL: 33 1 64 46 06 50 
FAX: 33 1 69 28 43 96 
TWX: 600333 


Elmo 

Z. A. De La Tuilerie 

B. P. 1077 

78204 Mantes-La-Jolie 
TEL: 33 1 34 77 16 16 
FAX: 33 134 77 95 79 
TWX: 699737 


Hybritech CM (HCM) 

7, Avenue Juliot Curie 

F - 17027 LA Rochelle Cedex 
TEL: 33 46 45 12 70 

FAX: 33 46 45 04 44 

TWX: 793034 


EASTERN COUNTRIES 
HEV GmbH 
Berliner Strasse, 8 
D - 15537 Erkner 
TEL: 49 3362 580120 
FAX: 49 3362 580111 


GERMANY 
Avnet/E2000 

* Stahligruberring, 12 
D - 81829 Munchen 
TEL: 49 89 4511001 
FAX: 49 89 45110129 


EBV Elektronik GmbH 
* Hans-Pinsel-Strasse 4 
D - 85540 Haar-bei-Munchen 
TEL: 49 89 45610-0 
FAX: 49 89 464488 


Eurodis Enatechnik 
Electronics GmbH 

* Pascalkehre, 1 
D - 25451 Quickborn 
P.B. 1240 
D - 25443 Quickborn 
TEL: 49 4106 701-0 
FAX: 49 4106 701 268 


Indeg Industrie Elektronik 
Emil KOmmerling Strasse 5 
D - 66954 Pirmasens 
Postfach 1563 

D - 66924 Pirmasens 

TEL: 49 6331 9 40 65 

FAX: 49 6331 9 40 64 


Sasco/HED Semiconductor 
Hermann-Oberth Strasse 16 
D - 85640 Putzbrunn-bei- 
Munchen 

TEL: 49 89 46 11-0 

FAX: 49 89 46 11-270 


Spoerle Electronic 
Max-Planck Strasse 1-3 

D - 63303 Dreieich-bei-Frankfurt 
TEL: 49 6103 304-8 

FAX: 49 6106 3 04-201 


* 


* 


* Field Application Assistance Available 


GREECE 
Semicon Co. 
104 Aeolou Street 
GR - 10564 Athens 
TEL: 30 1 32 53 626 
FAX: 30 1 32 16 063 


ISRAEL 
Aviv Electronics 
Hayetzira Street 4, Ind. Zone 
IS - 43651 Ra’anana 
PO Box 2433 
IS - 43100 Ra’anana 
TEL: 972 9 983232 
FAX: 972 9 916510 


ITALY 

EBV Elektronik 

Via C. Frova, 34 

I - 20092 Cinisello Balsamo (MI) 
TEL: 39 2 660 17111 

FAX: 39 2 660 17020 


Eurelettronica 

Via Enrico Fermi, 8 

I - 20090 Assago (Ml) 
TEL: 39 2 457 841 
FAX: 39 2 488 02 75 


Lasi Elettronica 
Viale Fulvio Testi 280 
I - 20126 Milano 

TEL: 39 2 66 10 13 70 
FAX: 39 2 66 10 13 85 


Silverstar 

Viale Fulvio Testi 280 
I - 20126 Milano 

TEL: 39 2 66 12 51 
FAX: 39 2 66 10 13 59 


* 


NETHERLANDS 
Auriema Nederland BV 
* Beatrix de Rijkweg, 8 
NL - 5657 EG Eindhoven 
TEL: 31 40 502602 
FAX: 31 40 510255 


Diode Spoerle 

Coltbaan 17 

NL - 3439 NG Nieuwegein 
TEL: 31 3402 912 34 
FAX: 31 3402 359 24 


Diode Spoerle 

Postbus 7139 

NL - 5605 JC Eindhoven 
TEL: 31 40 54 54 30 
FAX: 31 40 53 55 40 


EBV Elektronik 
Planetenbaan, 2 

NL - 3606 AK Maarssenbroek 
TEL: 31 3465 623 53 

FAX: 31 3465 642 77 


* 


* 


NORWAY 
Avnet Nortec 
Smedsvingen 4B 
Box 123 
N - 1364 Hvalstad 
TEL: 47 66 84 62 10 
FAX: 47 66 84 65 45 


PORTUGAL 
Amitron-Arrow 
Quinta Grande, Lote 20 
Alfragide 
P - 2700 Amadora 
TEL: 351.1.471 48 06 
FAX: 351.1.471 08 02 


SPAIN 
Amitron-Arrow S.A. 
Albasanz, 75 
SP - 28037 Madrid 
TEL: 34 1 304 30 40 
FAX:34 1 327 24 72 


EBV Elektronik 
Calle Maria Tubau, 6 
SP - 28049 Madrid 
TEL: 34 1 358 86 08 
FAX: 34 1 358 85 60 


* 


SWEDEN 
Avnet Nortec 
Englundavagen 7 
P.O. Box 1830 
S - 171 27 Solna 
TEL: 46 8 629 1400 
FAX: 46 8 627 0280 


Bexab Sweden AB 
P.O. Box 523 
Kemistvagen, 10A 
S - 183 25 Taby 
TEL: 46 8 630 88 00 
FAX: 46 8 732 70 58 


SWITZERLAND 
Avnet E2000 AG 
Boehirainstrasse 11 
CH - 8801 Thalwil 
TEL: 41 1 7221330 
FAX: 41 1 7221340 


Basix Fur Elektronik 
Hardturmstrasse 181 
CH - 8010 Zurich 
TEL: 41 12 76 11 11 
FAX: 41 1 2761234 


EBV Elektronik 
Vorstadtstrasse 37 
CH - 8953 Dietikon 
TEL: 41 1 740 10 90 
FAX: 41 17415110 


Eurodis Electronic AG 
Bahnstrasse 58/60 

CH - 8105 Regensdorf 
TEL: 41 1 84 33 111 
FAX: 41 18433910 


Fabrimex Spoerle 

Cherstr. 4 

CH - 8152 Opfikon-Glattbrugg 
TEL: 41 1 874 6262 

FAX: 41 1 874 6200 


* 


TURKEY 
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EMPA 

Besyol Londra Asfalti 

TK - 34630 Sefakoy/ Istanbul 
TEL: 90 212 599 3050 

FAX: 90 212 599 3059 
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UNITED KINGDOM 
Arrow-Jermyn Electronic 


Vestry Industrial Estate 
Sevenoaks 

Kent TN14 5EU 

TEL: 44 1732 743743 
FAX: 44 1732 451251 


Avnet Emg 

Jubilee House, Jubilee Road 
Letchworth 

Hertfordshire SG6 1QH 
TEL: 44 1462 488500 

FAX: 44 1462 488567 


Farnell Electronic 
Components 

Armley Road, Leeds 
West Yorkshire LS12 2QQ 
TEL: 44 1132 790101 
FAX: 44 1132 633404 


Farnell Electronic 
Services 

Edinburgh Way. 
Harlow 

Essex CM20 2DE 
TEL: 44 1279 626777 
FAX: 44 1279 441687 


Micromark Electronics 
Boyn Valley Road 
Maidenhead 

Berkshire SL6 4DT 
TEL: 44 1628 76176 
FAX: 44 1628 783799 


Thame Components 
Thame Park Rd. 


Thame, Oxfordshire OX9 3UQ 


TEL: 44 1844 261188 
FAX: 44 1844 261681 


Harris Semiconductor 
Chip Distributors 


Die Technology Ltd. 
Corbrook Rd., Chadderton 
Lancashire OL9 9SD 

TEL: 44 61 626 3827 

FAX: 44 61 627 4321 
TWX: 668570 


Rood Technology 

Test House Mill Lane, Alton 
Hampshire GU34 2QG 
TEL: 44 420 88022 

FAX: 44 420 87259 

TWX: 21137 


South African 
Authorized Distributor 
TRANSVAAL 

Allied Electronic Components 

10, Skietlood Street 

Isando, Ext. 3, 1600 

P.O. Box 69 

Isando, 1600 

TEL: 27 11 392 3804/. . .19 

FAX: 27 11 974 9625 

FAX: 27 11 974 9683 
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Asian Pacific Sales Offices and Representatives 


JAPAN 
Harris K.K. 
Kojimachi-Nakata Bldg. 4F 
5-3-5 Kojimachi 
Chiyoda-ku, Tokyo, 102 Japan 
TEL: (81) 3-3265-7571 
TEL: (81) 3-3265-7572 (Sales) 
FAX: (81) 3-3265-7575 
HONG KONG 
Harris Semiconductor H.K. 
Ltd. 
13/F Fourseas Building 
208-212 Nathan Road 
Tsimshatsui, Kowloon 
TEL: (852) 2723-6339 
FAX: (852) 2739-8946 
TLX: 78043645 


AUSTRALIA 
VSI Electronics Pty, Ltd. 
Unit C 6-8 Lyon Park Road 
North Ryde NSW 2113 
TEL: (612) 878-1299 
FAX: (612) 878-1266 


INDIA 
Intersil Private Limited 
Plot 54, SEEPZ 
Marol Industrial Area 
Andheri (E) Bombay 400 096 
TEL: (91) 22-832-3097 
FAX: (91) 22-836-6682 


KOREA 
Harris Semiconductor YH 
RM #419-1 
Korea Air Terminal Bldg. 
159-6, Sam Sung-Dong, 
Kang Nam-ku, Seoul 
135-728, Korea 
TEL: 82-2-551-0931/4 
FAX: 82-2-551-0930 


Inhwa Company, Ltd. 
Room #305 

Daegyo Bldg., 56-4, 
Wonhyoro - 2GA, 
Young San-Ku, 

Seoul 140-113, Korea 
TEL: 822-703-7231 
FAX: 822-703-8711 


KumOh Electric Co., Ltd. 
203-1, Jangsa-Dong, 
Chongro-ku, Seoul 

TEL: 822-279-3614 

FAX: 822-272-6496 


SINGAPORE 


Harris Semiconductor Pte Ltd. 


1, Tannery Road #09-01 
Cencon 1 

Singapore 1334 

TEL: 65-748-4200 

FAX: 65-748-0400 


TAIWAN 


Harris Semiconductor 
Room 1101, No. 142, Sec. 3 
Ming Chuan East Road 
Taipei, Taiwan 

TEL: (886) 2-716-9310 
FAX: 886-2-715-3029 

TLX: 78525174 
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Applied Component Tech. 
Corp. 

8F No. 233-1 

Pao-Chia Road 

Hsin Tien City, Taipei Hsien, 
Taiwan, R.O.C. 

TEL: (886) 2 9170858 

FAX: 886 2 9171895 


Galaxy Far East Corporation 
8F-6, No. 390, Sec. 1 

Fu Hsing South Road 

Taipei, Taiwan 

TEL: (886) 2-705-7266 

FAX: 886-2-708-7901 


TECO Enterprise Co., Ltd. 
10FL., No. 292 

Min-Sheng W. Rd. 

Taipei, Taiwan 

TEL: (886) 2-555-9676 
FAX: (886) 2-558-6006 


Asian Pacific Authorized Distributors 


AUSTRALIA 
VSI Electronics Pty, Ltd. 
Unit C 6-8 Lyon Park Road 
North Ryde NSW 2113 
TEL: (612) 878-1299 
FAX: (612) 878-1266 


CHINA 
Edal Electronics Co., Ltd. 
Room 911-913, Chevalier 
Commercial Centre, 
8, Wang Hoi Road, 
Kowloon Bay, 
Kowloon, Hong Kong 
TEL: (852) 2305-3863 
FAX: (852) 2759-8225 


Means Come Ltd. 

Room 1007, Harbour Centre 
8 Hok Cheung Street 

Hung Hom, Kowloon 

TEL: (852) 2334-8138 

FAX: (852) 2334-8649 


Sunnice Electronics Co., Ltd. 
Flat F, 5/F, Everest Ind. Ctr. 
396 Kwun Tong Road 
Kowloon 

TEL: (852) 2790-8073 

FAX: (852) 2763-5477 


HONG KONG 
Array Electronics Limited 
24/F., Wyler Centre 
Phase 2 
200 Tai Lin Pai Road 
Kwai Chung 
New Territories, H.K. 
TEL: (852) 2418-3700 
FAX: (852) 2481-5872 


* Field Application Assistance Available 


Inchcape Industrial 
10/F, Tower 2, Metroplaza 
223 Hing Fong Road 
Kwai Fong 

New Territories 

TEL: (852) 2410-6555 
FAX: (852) 2401-2497 


Kingly International Co., Ltd. 


Flat 03, 16/F, Block A, 
Hi-Tech Ind. Centre 
5-12 Pak Tin Par St., 
Tsuen Wan 

New Territories, H.K. 
TEL: (852) 2499-3109 
FAX: (852) 2417-0961 


JAPAN 
Hakuto Co., Ltd. 
1-1-13 Shinjuku Shinjuku-ku 
Tokyo 160 
TEL: 81-3-3355-7615 
FAX: 81-3-3355-7680 


Jepico Corp. 


Shinjuku Daiichi Seimei Bldg. 


2-7-1, Nishi-Shinjuku 
Shinjuku-ku, Tokyo 163 
TEL: 03-3348-0611 
FAX: 03-3348-0623 


Macnica Inc. 

Hakusan High Tech Park 
1-22-2, Hakusan 
Midori-ku, Yokohama-shi, 
Kanagawa 226 

TEL: 045-939-6116 

FAX: 045-939-6117 


Micron, Inc. 

DJK Kouenji Bidg. 5F 
4-26-16, Kouenji-Minami 
Suginami-Ku, Tokyo 166 
TEL: 03-3317-9911 

FAX: 03-3317-9917 


Okura Electronics Co., Ltd. 
Okura Shoji Bldg. 

2-3-6, Ginza Chuo-ku, 

Tokyo 104 

TEL: 03-3564-687 1 

FAX: 03-3564-6870 


Takachiho Koheki Co., Ltd. 
1-2-8, Yotsuya 

Shinjuku-ku, Tokyo 160 

TEL: 03-3355-6696 

FAX: 03-3357-5034 


KOREA 


KumOh Electric Co., Ltd. 
203-1, Jangsa-Dong, 
Chongro-ku, Seoul 

TEL: 822-279-3614 

FAX: 822-272-6496 


Inhwa Company, Ltd. 
Room #305 

Daegyo Bldg., 56-4, 
Wonhyoro - 2GA, 
Young San-Ku, 

Seoul 140-113, Korea 
TEL: 822-703-7231 
FAX: 822-703-8711 


NEW ZEALAND 


Components and 
instrumentation NZ, Ltd. 
19 Pretoria Street 

Lower Hutt 

P.O. Box 38-099 
Wellington 

TEL: (64) 4-566-3222 
FAX: (64) 4-566-2111 


SINGAPORE 


B.B.S Electronics Pte, Ltd. 
1 Genting Link 

#05-03 Perfect Indust. Bldg. 
Singapore 1334 

TEL: (65) 748-8400 

FAX: (65) 748-8466 


TAIWAN 


Applied Component 
Technology Corp. 

8F No. 233-1 Pao-Chial Road 
Hsin Tien City, Taipei Hsein, 
Taiwan, R.O.C. 

TEL: (02) 9170858 

FAX: (02) 9171895 


Galaxy Far East Corporation 
8F-6, No. 390, Sec. 1 

Fu Hsing South Road 

Taipei, Taiwan 

TEL: (886) 2-705-7266 

FAX: 886-2-708-7901 

TECO Enterprise Co., Ltd. 
10FL., No. 292, Min-Sheng W. Rd. 
Taipei, Taiwan 

TEL: (886) 2-555-9676 

FAX: (886) 2-558-6006 


THAILAND 


Electronics Source Co., Ltd. 
5, Banmoh Road 
Wangburapapirom, Pranakorn 
Bangkok 10200 

Thailand 

TEL: 662-226-4145 

FAX: 662-225-6985 


We’re Backing You Up with Products, Support, and Solutions! 


Signal Processing 
Linear 

Custom Linear 
Data Conversion 
Interface 

Analog Switches 
Multiplexers | 
Filters 

DSP 

Telecom 


Power Products 

e Power MOSFETs 
IGBTs 

MCTs 

Bipolar 

Transient Voltage 
Suppressors 
MOVs 

Rectifiers 
Surgectors 

MLVs 

Intelligent Discretes 


$G103 


Intelligent Power 

e Power ICs 

e Power ASICs 

e Hybrid Programmable 
Switches 

e Full-Custom High 
Voltage ICs 


Military/Aerospace Products 
e Microprocessors and 
Peripherals 
Memories 

Analog ICs 

Digital ICs 

Discrete Power 

- Bipolar 

- MOSFET 

- IGBTs 

- MOVs 


ASICs 

e Full-Custom 

e Analog Semicustom 

¢ Mixed-Signal : 
e ASIC Design Software 


wf } 


Digital 
¢ CMOS Microprocessors 
and Peripherals 


~@ CMOS Microcontrollers 


¢ CMOS Logic 


Rad-Hard Products 

e Microprocessors and 

Peripherals 

Memories 

Analog ICs 

Digital ICs 

Discrete Power 

- Bipolar 

- MOSFET 

e ASICs 

e ESA SCC 9000 and 
Class S Screening 


Military/Aerospace Programs 

e Strategic and Space a 
Programs 

e Military ASIC Programs 


, | _ Copyright © Harris Corporation 
Grant ARRIS _ 1994 (All Rights Reserved) 


Soe Met CO NOU C10 eR 


Printed in USA, 7/1994 


4 


oS A 


